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Influence of Irrigation and Fertility Levels on the Yield, Quality and

Economics of Rabi Fennel (

Foeniculum vulgare Mill.)

A U. Amin and 1. S. Patel
Department of Agronomy, C. P. College of Agriculture,

Gujarat Agricultural University,

Sardar Krushinagar-385 506 (B. K.)

ABSTRACT

Effect of three levels each of irrigation (0.6, 0.8 and 1.0 IW : CPE ratios), nitrogen (60, 90 and

120 kg/ha) and phoesphorus (30, 45 and 60 kg/ha) on

yield, quality and economics of fennel were stud-

ied during rabi season of 1994-95 and 1995.96 at Sardar Krushinagar. Seed, stover and oil yields in-
creased significantly with increase in irrigation and nitrogen levels up to 0.8 IW : CPE ratio and 90
kg N/ha respectively. Volatile oil, sugar and crude fibre in seed remained unaffected due to irrigation,
nitrogen as well as phosphorus levels except protein content. Protein content was maximum under
application of 120 kg N/ha and was at par with 90 kg N/ha but these were significantly superior to 60
kg N/ha. The maximum net ICBR was accured by scheduling irrigation at 0.8 IW : CPE ratio and
fertiliing with 90 kg N/ha. However, the highest net realization was recorded when crop was irrigated

at 1.0 IW : CPE ratio with 120 kg N/ha.

INTRODUCTION

Fennel (Foeniculum vulgare Mill.) is
one of the important condiment of
Gujarat and Rajasthan. Green colored
seed with uniform size are preferred by
consumer and in market due to its
better quality which is used in
pharmaceutical, food, soap and cosmetic
industries. Among the various factors
contributing towards the attainment of
potential yield, quality and economics of
fennel. Irrigation and mineral nutrition
has considerable pratical importance.
Therefore, an attempt was made to
evaluate the effect of irrigation, nitrogen
and phosphorus on yield, quality and
economics of fennel.

(Received on 11th  Oct. 2000)

MATERIALS AND METHODS

A field experiment was conducted
during rabi season of 1994-95 and
1995-96 at Agronomy Instructional Farm,
Sardar Krushinagar (Gujarat). The soil of
the experimental field was loamy sand
in texture with slightly alkaline in
reaction (7.6 pH), low in available
nitrogen (181 kg/ha) and organic carbon
(0.20%), medium in available phos-
phorus (44 kg/ha) and high in available
potash (290 kg/ha). 27 treatments
combinations of three levels each of
irrigation (0.6, 0.8 and 1.0 IW - CPE
ratios ) as main plots and nitrogen (60,
90 and 120 kg/ha ) and phosphorus
(30, 45 and 60 kg/ha) as sub plots



were replicated four times in split plot
design. Cultivar GF-1 was sown on 4th
week of October at 45 cm row spacing
and harvested at end of March during
the period of investigation. All the
cultural practices were applied as per
crop requirement and recommendation.
Seeds obtained from each plot were
biochemicaily analyzed for the quality
attributes as per standard methods.

TABLE 1

GAU RES. J. 2001, 5 @

RESULTS AND DISCUSSION

Seed and Stover yields

Seed and stover yields inCreaseq
with increased in IW : CPE ratios frop,
0.6 to 1.0 but significant increase was
observed up to 0.8 ratio during both the
year and in pooled data also (Table 1),
Scheduling of irrigation at 1.0 IW : CPg
ratio recorded the highest seed ang

Seed and stover yields (kg/ha) as influenced by irrigation, nitrogen and phosphorus levels.

Treatments Seed yield

Stover yield

1994-95 1995-96

Pooled 1994-95 1995-96 Pooled

Irrigation
(IW : CPE ratio)

0.6 1286 1166
0.8 1600 1401
1.0 1659 1428
CD at 5% 188 132
CV % 21.55 17.17

Nitrogen levels

(kg/ha)

60 1384 1183
90 1541 1397
120 1619 1415
CD at 5% 87 84

Phosphorus levels

(kg/ ha)

30 1493 1324
45 1533 1326
60 1519 1245
CD at 5% NS NS
CV % 12.19 13.44

1226 2120 2044 2082
1501 2363 2202 2283
1544 2435 2254 2344
102 77 126 66
19.80 5.81 10.05 8.09
1284 2163 2003 2083
1469 2347 2218 2283
1517 2408 2279 2343
59 101 133 82
1409 2279 2164 2221
1429 2312 2165 2238
1432 2327 2171 2249
NS NS NS NS
11.23

12.78 9.32 13.06
/
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slover yields, whereas 0.6 ratio record-
4 the lowest yields. The average in-
crease in seed yield due to 0.8 and 1.0
W : CPE ratios was 22 and 26 per cent
over 0.6 ratio respectively. Optimum
moisture supply has promoting effects on
physiological procegses and consiquently
on plant growth which resulted in higher
eld. Similar findings were also recorded
by patel et al. (1988) and Sharma and
prasad (1990). The highest seed and
stover yields were recorded with
application of 120 kg N/ha and was at
par with 90 kg N/ha but both were sig-
nificantly higher than 60 kg N/ha during

TABLE 2

period of investigation and in pooled
results. Overall improvement in vegela:
tive growth at higher levels of nitrogen
which has favourable influence on flow:
ering and ultimately resulted in increase
of seeds per plot. Significant response
with higher nitrogen levels were also
reported by Bhati (1990) and Ammen
Ahmed et al. (1998).

Quality attributes

Quality parameters like oil, sugar,
protein and crude fiber content of seed
were not influenced significantly due 1o
irrigation treatments (Table 2). Though

quality attributes and economics as influenced by irrigation nitrogen and phosphorus levels
(mean data of two years).

—

Treatments Oil "Oil  Protein Crude Sugar Gross  Net CBR Net

content  yield content fiber content reali- reali- ICBR

content zation  zation

(%) (kg/ha) (%) (%)  (mg/g) (Rs/ha) (Rs/ha)
Irrigation
(IW : CPE ratios)
0.6 1.40 17.12 1486 25.24 19.80 24728 12149 0.97 —
0.8 1.40 21.08 1462 2527 19.64 30248 17451 1.36 1:2432
1.0 1.40 2166 1450 2533 19.71 31114 17881 1.35 1:08.76
CD at 5% NS 1.48 NS NS NS
CV % 1.31 20.35 8.74 3.73 6.11
Nitrogen levels
(kg/ha)
60 1.40 17.906 1437 2529 19.70 25888 13273 1.05 —
90 1.40 2060 1474 2531 1964 29608 16738 130 1:13.59
120 141 2130 1487 2524 1980 30574 17449 133  1:08.19
CD at 5% NS 0.85 0.38 NS NS
Phosphorus levels
(kg/ha)
30 140 1975 1466 2523 1975 28402 15754 125 _
45 1.40 2004 1465 2531 19.75 28804 15933 1.24 1:00.80
60 1.40 20.06 1467 2530 19.63 28865 15771 1.20  1:00.04
CD at 5% NS NS NS NS NS
| OV % 181 1305 7.92 493 568




protein and sugar content decreased
with increase in IW : CPE ratios from
0.6 to 1.0. Oil yield increased with
increase in irrigation levels but
significant increase was found up to 0.8
IW : CPE ratio. The oil yield was higher
to the tune of 26 and 23 per cent with
1.0 and 0.8 IW:CPE ratios, respectively,
as compared to 0.6 ratio. Increase in oil
yield due to higher irrigation levels were
also reported by Buntain and Chung
(1994). There was no significant change
in quality parameters viz; oil, sugar and
crude fiber content in seed due to
nitrogen levels but these attributes
showed an increasing trend with
increase in nitrogen levels (Table 2).
These results were also confirmed by
Bhati et al. (1988). Application of 90
and 120 kg N/ha were equally effective
but recorded significantly higher protein
content and oil yield than 60 kg N/ha.
Ammen Ahmed et al. (1988) also
observe significance response of
nitrogen to protein content and oil yield.
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Phosphorus fertilization did n,

any significant effect in respsifhmn
quality parameters viz; oil, protein Ct g
and crude fiber content of seqq ésswar
as oil yield. We|

Economics

Gross and net return increaseq With
each successive increase in irigyy;,
and nitrogen levels (Table 2). Thg
highest growth and net retyrp Were
recorded under IW : CPE ratio of 10
(11 irrigations) which is closely followéd
by 0.8 ratio (9 irrigations). On the
contrary, maximum BCR and net |CggR
were registered at 0.8 IW : CPE ratj
followed by 1.0 ratio. The maximuym
growth and net return as well as BCR
were realized by application of 120 kg
N/ha. Unlike this the highest net ICBR
of 1:13.59 was obtained with 90 kg
N/ha followed by 120 kg N/ha. These
findings are in agreement with the re-
ports of Bhati et al. (1989).
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[nfluence of Conjunctive Use of Surface and Sub-Surface Water on
Chemical Properties of Soil

S. T. Hundekar,** P, A. Sarangmath and R. H. Patil

Department of Soil Science and Agricultural Chemistry, College of Agriculture,
University of Agricultural Sciences, Dharwad - 580 005

ABSTRACT

Field investigation to study the influence of conjunctive use of canal and ground water on chemical

pro

perties of soil during winter of 1995-°96 and 1996-’97 in Ghataprabha Command Area of Northern
Karnataka indicated that application of only ground water as irrigation led to increase in pH, EC,

Sodium Absorption Ratio (SAR), Exchangeable Sodium Percentage (ESP) compared to only canal water
irrigation which recorded the lowest values of all these parameters. However, conjunctive use pattern
having at least four canal water irrigations under direct mode of the total six irrigations and alterna-
tion of canal and ground water either in 1:1 or 2:1 ratios was found safer when compared to the best

of the treatments i.e. only canal water irrigation.

INTRODUCTION

Despite the fact that water is the
scarcest input in agriculture we find
indiscriminate use of irrigation in India
'esulting in water logging, salinity and
alkalinity. Data provided by the Ministry
of Water Resources indicates that the
Problem of water logging has developed
N 2.46 m ha salinity in 3.06 m ha and
alkalinity in 2.4 lakh ha making a total
°5.76 m ha (Rana, 1997).

Although the above said harmful
2;0‘3?5_8:33 are, in general, common to
wed land, the situation is par-

(Received on 20th June. 2001)

ticularly worse in command areas,
wherein, lack of proper attention to the
irrigation and conveyance systems has
resulted in substantial loss of precious
water (Appa Rao, 1990). However, it
goes without saying that in many
irrigation project areas of India, water
availability is rather limited particularly
during later parts of winter and summer
as a result of which the farmers of
command areas are forced to
supplement the surface water (canal)
needs of their crops through the usage
of under ground water limiting to its
quality. Added to this problem, the sit-

Eresent address :
harwad-5g0 005, Karnataka.

5

Technical Officer, Directorate of Research, University of Agicultural Sciences,



uation of farmers at the tail end is the
worst and are left with no choice but to
put into use the under ground water
sources they have at their disposal.
Usually the quality of ground water in
command area is of poor quality, use of
only this kind of water for irrigation
during the periods ot canal water
shortages might lead to deterioration of
physical and chemical properties of soil
and reduces crop yields.

Keeping aforesaid problems in mind
a field investigation was carried out
within the Ghataprabha Left Bank Cznal
(GLBC) Command Area to study the
effect of various modes of conjunctive
use of canal and ground water on the
chemical properties of soil.

b A
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METERIALS AND METHODS

An experiment was conducle t
study the effect of conjunctive ygg 0(;
underground water and surface wate, on
chemical properties of soil during rap;
seasons of 1995-'96 and 1996-'97 in
Ghataprabha Command Area of Raibag
taluk at Alakanur village located in arid
tract of North Karnataka situated on a
latitude of 16° 24' N and a longitude
of 71° 34' E and at an altitude of 641
m above the mean sea level,

The soil of the experimental site was
sandy clay loam in nature. Composite soi|
samples from 0-30 cm depth were
collected from the experimental area
before initiation of experiment ang
analysed for various physico-chemical
properties and are presented in table-1.

TABLE 1
Initial soil physico-chemical properties of the experimental site.
Sl. No. Properties Value
Physical properties
1. Sand 15.60
2. Silt 31.60
3. Clay 52.80
4. Bulk density (mg/m3) 1.21
5. Infiltration rate (cm/hr) 1.36
6. Water soluble aggregates 47.12
(> 0.25 mm)
Sl. No. Properties Value Sl. No. Properties Value
Chemical properties
1 pH 8.38 1. Ca (m eg/1) 2.92
g EC (dS/m) 2.33 2 Mg (m eqg/1) 1.43
3. Organic Carbon (%) 0.50 3. Na (m eg/1) 16.62
4. Available N (kg/ha) 255.40 4, K (m eq/l) 0.14
5. Available P(kg/ha) 18.80 5. Cl (m eq/l) 9.48
6. | Available K (kg/ha) 464.60 6. HCO, (m eq/l) 6.00
7. | CEC (c molkg) 48.40 | 7. SO, (m eq/l) 4.10
8. SAR (m eg/l) Li’r?_J
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gimilarly the composition of ground
and canal water is given in table - 2.
The experiment included following twelve

lreatments ;

71 = 1CW : 5GW T7 = Only GW

12 = 2CW : 4GW T8 = 1CW : 1GW
73 = 3CW : 3GW T9 = 1GW : 1CW
T4 = 4CW : 2GW T10= 2CW : 1GW
15 = 5CW : 1GW T11 = 1CW : 2GW
76 = Only CW T12 = 2GW : 1CW

Note : CW = Canal Water and
GW = Ground Water

For treatments T1 to T5 irrigation was
applied in direct mode i.e., as per the treat-
ment first only canal water and then ground
waterwhile, forT8to T12in cyclicmodei.e.,
canal and ground water in cycles as per the
treatment details. The experiment was laid
out in randomised block design with three
replications. Treatments and replications
wereseparated by bufferareaof imand 2m,
respectively.

Wheat crop (var. DWR - 162) was
sown with application of recommended
fertilizer dose of 100 : 75:50 kg N:P,O, :

TABLE 2

K,O per ha. Fifty per cent nitrogen
along with full dose of P and K were
applied at the time of sowing and rest
50 per cent of nitrogen was top
dressed at 30 days after sowing. Irriga-
tion water was measured with the help
of Parshall-flume with a throat size of
7.5 cm. All the treatments received to-
tally six irrigations each of 6 cm depth
in different critical stages of crop growth.
Chemical properties namely pH,
electrical conductivity (EC) and organic
carbon were recorded in both the
seasons after the harvest of wheat crop
at physiological maturity stage.

RESULTS AND DISCUSSION

Soil pH
Application of only canal water (T6)
recorded significantly lower pH (8.42)
than the plots supplied with only ground
water (8.80). Similarly the treatments T1
(1CW : 5GW), T2 (2CW : 4GW ) and
3 (1IGW : 1CW) under direct mode and
9 (1GW:1CW), T11 (1CW:2GW) and
T12 (2GW:1CW) under cyclic mode of
irrigation recorded significantly higher pH

Chemical composition of ground and canal water.

Sl. No. Parameter Ground water Canal water
1. pH 8.10 7.60
2, EC (dS/m) 3.60 0.20
3. Na* (m eq/l) 34.64 0.60
4. K (m eg/l) 0.06 0.02
5. Ca’ (m eq/l) 2.10 0.70
6. Mg* (m eq/l) 2.20 0.40
7. CO* (m eg/l) - _
8. HCO*- (m eql) 6.00 0.95
9. ClI- (m eq/) 24.65 0.50
10. - (m eq/l) 6.24 0.38
1t SAR (m eg/1) 19.52 0.76

|12 RSC (m eq/l) 1.70 0.25




values than the best treatments (T6).
This might be due to higher sodium
adsorption ratio (SAR) values associated
with these treatments (Table 4). Similar
results were observed by Bajwa et al.
(1986), Bajwa and Josan (1989),
Khandelwal and Lal (1991) and Minhas
and Gupta (1993). Bajwa and Josan
(1989) reported increase in soil pH with

TABLE 3

GAU RES. J. 2001. 2¢ (2)

an increase in alkalinity of irrigation
water while with cyclic use of these
waters a reverse trend was noticed.
Accordingly, in the present study the
lowest pH, on par with the best
treatment (T6) was recorded with T10
treatment applied with canal and ground
water in 2:1 ratio in alternation.

Effect of conjunctive use of irrigation on pH, EC and organic carbon content of soil.

Treatment pH EC (dS/m) Organic carbon (%)
95-96 | '96-97 | Mean | '95-'96 | '96-'97 | Mean | '95-'96 | '96-'97 | Mean
T1 8.70 8.77 8.74 4.71 7.21 5.96 0.50 0.49 0.50
T2 8.63 8.70 8.67 4.62 6.97 | 5.80 0.50 0.49 0.50
T3 8.57 8.67 8.62 4.37 5.85 5.11 0.51 0.49 0.50
T4 8.57 8.53 8.55 3.17 3.45 3.31 0.51 0.50 0.51
T5 8.50 8.43 8.47 2.49 2.80 2.65 0.52 0.51 0.52
T6 8.40 8.43 8.42 2.39 2.53 2.46 0.52 0.52 0.52
T7 8.77 8.83 8.80 5.10 7.27 6.19 0.49 0.48 0.49
T8 8.47 8.50 8.49 3.18 3.45 3.32 0.52 0.51 0.52
T9 8.57 8.63 8.60 3.22 3.52 3.37 0.52 0.50 0.51
T10 8.47 8.47 8.47 2.86 3.12 2.99 0.51 0.52 0.52
T11 8.57 8.63 8.60 4.65 6.93 5.79 0.51 0.49 0.50
T12 8.67 8.73 8.70 4,71 6.97 5.84 0.50 0.50 0.50
S.Em. +/- 0.03 0.04 0.04 0.27 0.32 0.29 0.02 0.02 0.02
CD at 5% 0.10 0.13 0.12 0.78 0.78 0.88 N.S. N.S. N.S.
Note : CW = Canal Water and GW = Ground Water
T1 =1CW : 5GW T5 = 5CW : 1GW T9 = 1GW : 1CW
T2 = 2CW : 4GW T6 = Only CW T10 = 2CW : 1GW
T3 = 3CW : 3GW T7 = Only GW T11 = 1CW : 2GW
T4 = 4CW : 2GW T8 = 1ICW : 1GW T12 = 2GW : 1CW
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TABLE 4
ffect of conjunctive use of irrigation on Sodi
godium Percentage (ESP) of soil.

g

um Adsorption Ratio (SAR) and Exchangeable

T SAR
Treatmen
e : ESP
5-96 96-97 Mean 95-96 96-97 Mean
[E—
T1 17.04 19.21 18.13 19.27 21.31 20.29
T2 16.09 18.82 17.91 19.22 20.95 20.09
T3 16.48 1713 16.81 18.72 19.36 19.04
T4 14.53 14.91 14.72 16.78 17.17 16.98
5 12.51 12.52 12.52 14.65 14.68 14.67
T6 11.82 10.59 11.21 13.92 12.55 13.24
T7 17.60 19.19 18.40 19.80 21.29 20.55
T8 14.91 14.84 14.88 17.17 17.10 17.14
T9 14.98 14.98 14.98 17.27 17.24 17.24
T10 12.32 1222 12.27 14.46 14.35 14.41
T 16.73 18.50 17.62 18.97 20.65 19.81
T12 16.89 18.76 17.83 19.12 20.89 20.01
S.Em. +/- 0.43 0.65 0.53 0.42 0.72 0.56
CD at 5% 1.28 1.95 1.95 1.26 212 1.65
Note : CW = Canal Water and GW = Ground Water
T1 = 1ICW : 5GW T5 = 5CW : 1GW T9 = 1IGW : 1CW
T2 = 2CW : 4GW T6 = Only CW T10 = 2CW : 1GW
T3 =3CW : 3GW  T7 = Only GW TH = 104 5 2GW
T4 = 4CW : 2GW T8 = 1ICW : 1GW T12 = 2GW : 1CW

Electrical Conductivity (E.C.)

Irrigating with only ground water re-
corded significantly higher EC values
(6.19 dS/m) than with only canal water
(2.46 dS/m). Similarly, the EC values
'®Corded in T1 (1CW : 5GW), T3 (3CW:
3GW) under direct mode and T9 (1GW :

1CW), T11 (1CW : 2GW) and T12
(2GW : 1CW) in cyclic mode recorded
significantly higher EC compared to the
best treatment (T6). This could have
been the result of higher salt content of
ground water (Table 2). A direct relation
between EC of ground water and of the
soil has also been recorded earlier by
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TABLE 2

CU & WUE as influenced by various treatments.

GAU RES. J. 2000. 26 (1

Treatments

Consumptive use

Water use efficiency
kg seed cotton/ha.mm

1992-93 1993-94 1992-93 1993-94
Irrigation methods
I, Irrigation in all 317 247 8.07 12.27
furrow
5 Irrigation in 293 233 8.69 12.81
alternate furrow
alternatively
Irrigation scheduling
R, : 03 IW/CPE ratio 208 139 10.53 17.91
R, : 05 IW/CPE ratio 331 263 7.32 10.50
R, : 07 IW/CPE ratio 376 317 7.31 9.21
Muilching
M, : No mulch 323 255 7.13 10.62
M, : Soil mulch 309 245 8.26 12.36
284 220 9.76 14.64

M, : Paddy straw mulch

@ 5 tha

TABLE 3

Number of irrigation, interval between successive irrigation turns and average interval between two
irrigation as per IW/CPE ratio.

—

Number Interval between Average
of interval
irrigation Commomn-1 1-2 2-3 3-4 4-5 -
1992-93
R (03 3 41 56 . : . 49
R,(0.5) 5 23 30 34 28 s 29
R,(0.7) 6 16 18 24 24 22 21
1993-94
R,(0.3) 2 69 : ) 69
R(05) 4 36 44 26 - 3b
R.(0.7) 5 273 30 30 20 26

'///
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Performance of Castor (Ricinus commuinis) Genotypes Under Varigyg Sowip
. . 1 3 J
Times and Row Spacings in Summer Season B

G. M. Vala, V. D. Khanpara, B. B. Kaneria and R. K. Mathukia

Department of Agronomy, Gujarat Agricultural University, Junagadh - 362 0]
ABSTRACT

A ficld experiment was conducted during the summer scason of 1995 and 1996 at Juﬂagadh o f
optimum time of sowing and row spacing for castor (Ricinus communis L.) genotypes. Sowing on 15 Jln{l out
favoured most of the yield attributes (capsules/main spike, seed weight/ main spike, spike anuary
plant, test weight and seed weight/ plant) and resultantly seed yicld. The level of spacing did not affect
and vicld attributes, however, there was a significant increase in branches/ plant, spikes / plant, capsules f‘.r(;wth
sced weight/ plant and seed yield with wider row spacing (90 cm). The variety GCH 4 recorded the high Plant,
yield with improved growth and yield attributes. Bhest seeq

s/ plant, capsules/

(Received on |0 May, 1999,

INTRODUCTION 1996 at the Instrgctional Farm, Department

Castor (Ricinus communis L.) is ©of Agronomy, Gujarat Agricultural University,
generally grown in rainy (kharif) season. Junagadh on clayey soil (vertisol). It had pH
There is also a greater scope of growing /-9, E.C. 0.3 dS/m, organic carbon 0.gs.
castor in summer season (Saran and Giri, 0.75 %, available nitrogen 251.5-260.7 kg/
1987). The crop matures within 100 to 135 ha, phosphorus 20.9-27.5 kg/ha and
days in summer as compared to 210 to 240 potassium 216.4-237.7 kg/ha. The
days in kharif season, therefore, it is experiment was laid out in split plot design
possible to take other crop in kharif season. ~ With 4 replications, having 3 times of sowing
Moreover, summer crop is less infested by (15 January, 30 January and 15 February)
insect-pests as compared to kharif crop, in main plots and 2 row spacings (60 and
hence total monetary returns could 90 cm) and 3 genotypes (GAUC 1, GC 2
substantially increased. Looking to the and GCH 4) in sub-plots. The crop was
predominancy of kharif groundnut in the sown at 60 cm x 60 ¢cm and 90 cm x 60
south Saurashtra region of Gujarat, the cm with seed rate of 15 and 10 kg/ha,
present experiment was undertaken to respectively and fertilized with 75 kg N +
evaluate the performance of castor 50 kg P,0,/ha. A whole dose of P and half
genotypes under various sowing times and dose of N in the form of diammonium
row spacings in summer season. phosphate and urea were applied at the time

MATERIALS AND METHODS of sowing and remaining half dose of N 85t
urea was top-gressed in two equal splits @

The field ‘ |
experiment was conducted 45 and 65 days of sowing.

during the summer season of 1995 and
12
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1999-2000. The soil analysis
d that the soils of experimental
ots are loamy i'n texture having slightly
Jlkaline in reaction (7.87 pH), low in N
(185 kg/ha) and P (55 kg/ha) and high
o K (265 kg/ha). Twenty-eight treatment
combinations comprising of seven weed
control methods and four levels of
jitrogen fertilizer were tried in factorial
randomized block design with three
replications. The treatment details are
given in Tables. Frenchbean variety
DPR 86-6-4 was sown on November 17
in 1998 and November 23 in 1999 and
was harvested on March 7, 1999 and
March 13, 2000, respectively. Seeds
were sown @ 120 kg/ha, adopting 30
cm x 15 cm spacing. Half the doses of
nitrogen as per treatments along with
full dose of P,O, (60 kg/ha) were
applied at the time of sowing. The

a
indicate
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remaining dose of nitrogen was applied
as a top dress at 30 DAS. Plant
sampling for fresh weight and leaf area
were done at 30™, 60" DAS and at
harvest of the crop. Growth parameters
were computed at regular intervals. Five
common irrigations were applied to the
crop during both the years. Pre-
emergence herbicides were sprayed with
the help of manually operated knap-sack
sprayer fitted with flat fan nozzle using
800 liters of water per hacter one day
after. sowing. The other agronomic
practices were followed as per the
package of practices of the University.

RESULTS AND DISCUSSION

Effect . of weed control methods

Weed free treatment recorded effect
of weed control methods higher fresh
and dry matter production at all the

TABLE 1
Fresh wt., dry matter and LAI of frenchbean as affected by weed control methods and nitrogen levels
(pooled data). _
Treatments Fresh wt. (g/plant) Dry matter (g/plant) LA/
30 DAS 60 DAS atharvest 30 DAS 60 DAS atharvest 30 DAS 60 DAS at harvest
Weed management (W)
W, - Weedy check 428 1092 31.57 052 157 6.57 067 5.12 4.17
W, - Weed free 7.76 19.69 50.14 086 335 11.99 1.05 665 6.40
W, - Two HW 388 17.09 44.04 045 3.06 9.33 080 634 585
at 30 and 45 DAS
W, - Pendimethalin 6.72 16.33 432 077 278 8.82 0.94 6.04 5.32
@ 0.75 kg a.i./ha
W, - Fluchloralin 576 1579 38.53 0.60 2.66 8.12 0.79 577 4.97
@ 0.50 kg a.i./ha
W,-W, +HW at45DAS 6.31 17.87 4482 071 317 953 094 646 6.09
W.-W+HW at45 DAS 590 16.96 4351 062 291 899 086 6.09 560
- CD.at5% 155 109 3.10 0.09 0.20 1.09 0.11 0.31 0.53
Nitrogen levels (N)
N, - 0 kg/ha 502 1406 3928 050 225 777 066 537 472
:‘f 40 kg/ha 555 1547 4027 058 255 830 078 572 513
.~ 80 kg/ha 592 1620 4053 068 283 899 086 613 545
¢~ 120 kg/ha 6.42 1662 4152 078 322 961 1.04 654 592
ImerC. D. at 5% 012 025 036 006 012 025 007 020 0.44
—faction effect of W x N NS NS NS NS NS NS NS NS NS

HW : Hang weeding, DAS : Days after sowing, NS : Not significant.
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stages (30, 60 and at harvest) of growth
followed by application of pendimethalin
@ 0.75 kg a.i./ ha + HW at 45 DAS
and at two HW in 30 and 45 DAS.
Ramachandra et al. (1998) also report-
ed similar results. The LAl under differ-
ent weed control methods increased
consistently up to 60 DAS and
thereafter, it was decreasing due to the
senescence of the leaves (Table 1).
Higher LAl was recorded with weed free
condition. However, it was statistically at
par with application of pendimethalin
@ 0.75 kg a.i/ ha + HW at 45 DAS.
Watson (1952) also stated that too high
LAl would indicate a relatively higher
plant population, which may have shad-
ing effect and therefore, a poor photo-
synthesis.

NAR was significantly higher under
weed free condition at 30, 60 DAS and
at harvest of crop. Positive response
due to sufficient availability of water,
light, nutrients and space resulting in
fewer crops weed competition, which in
turn, helped in nutrient absorption and
increase in LAI, consequently influenced
the dry matter production. These results
are supported by the earlier studies of
Wallace and Munger (1965).

CGR was slow in the early
vegetative phase and reached a
maximum at 45 DAS harvest. Higher
CGR was recorded under weed free
and it was at par with application of
pendimethalin @ 0.75 kg a.i’ha + HW
at 45 DAS. The increase in CGR might
be due to increase in LAL This favored
light inter-ception and increased LAl,
which was due to increase in leaf area
and leaf number.

The data of RGR stated that higher
RGR was recorded in early growth
stage of crop (30-59 DAS ) in all the

GAU RES. J. 2007, 5, "

weed control treatments ang
decreased steadily with advance is rate
(60 DAS - harvest ) of the crop 2 e
to decrease in NAR and dyy m:;'n
accumulation per plant. Pandey ¢ o
(1979) reported decline in RGR ag S %
son advanced in black gram. SignjﬂCaena:-
ly higher RGR values were recorgeq
with weed free might be attributeq to
more absorption of nutrients, better
availability of moisture and light due tq
less crop-weed competition and in tyrn
helped in expansion of leaf lamina ang
thereby dry matter production.

Effective weed control achieved un-
der weed free condition improved the
physiological parameters this improve-
ment ultimately regulated in higher grain
yield with weed free condition. Saxena
and Verma (1994) also reported similar
results.

Effect of Nitrogen Levels

The growth attributes and yield in-
creased significantly as the nitrogen lev-
els increased upto 120 kg/ha . Higher
fresh and dry weight per plant was
obtained with 120 kg N/ha at all the
growth stages viz., 30, 60 DAS and at
harvest. Ali and Khushwaha (1987) have
reported favorable response of on
frenchbean to nitrogen application.

Results with respect to LAl indicated
that, LAl increased with increasing level
of nitrogen consistenity up to 60 DAS
and thereafter, it was decreased due {0
senescence of leaves. Application of
120 kg N/ha recorded higher LAl The
LAl at 60 DAS with 120 kg N/ha was
higher as compared to 0 kg N/ha to the
tune of 17.89 per cent. Rana and Singh
( 1998) also observed higher LAl with
increasing rate of niitrogen.

4
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TABLE 2

NAR, CGR, RGR and grain yield of frenchbean as affected by weed control methods and nitro-
evels (pooled data).

gen |

e I

Treatments NAR (mg/cm? LA/day) CGR (g/mP/day)  RGR (mg/g.dm/day) Gram yield

30-59  60DAS-  30-59 60DAS- 3059 60DAS  kg/ha
DAS ~ harvest  DAS  harvest ~ DAS  harvest

-

weed management (W)

W, - Weedy check 1.60 3.93 1.47 343 1558 1171 587.31

W, - Weed free 3.04 6.29 2.69 614 2714 1993 14037

W, - Two HW 2.66 5.36 2.29 519 2158 1559  1150.56
at 30 and 45 DAS

W, - Pendimethalin 2.32 5.17 2.22 4.70 2214 15.13  1037.53
@ 0.75 kg a.i./ha

W, - Fluchloralin 217 4.49 1.84 4.29 20.53 14.13 884.85
@ 0.50 kg a.i./ha

W, - W, + HW at 45 DAS 2.63 5.54 2.35 5.33 23.25 16.98 1211.24

W, - W+HW at 45 DAS 2.34 5.18 2.10 4.89 20.67 14.87 1061.15
C.D. at 5% 0.19 0.67 0.21 0.81 1.71 1.63 148.11

Nitrogen levels (N)

N, - 0 kg/ha 1.84 4.37 1.64 4.27 19.28 13.12 895.98

N, - 40 kg/ha 2.13 4.80 1.86 4.41 20.35 14.4 962.11

N, - 80 kg/ha 2.41 5.16 2.09 4.69 21.09 15.22 1000.33

N, - 120 kg/ha 2.71 5.46 2.41 512 22.41 16.63 1091.77
C.D.at5% 0.12 0.14 0.14 0.24 0.41 0.38 35.94

Interaction effect of W x N NS NS NS NS NS NS NS
NAR, RGR and CGR were |levels. The result is supported by the

significantly increased with increase in
each level of nitrogen. The increase in
NAR, CGR and RGR recorded at 60
DAS harvest under 120 kg N/ha over 0
kg N/ha was to the tune of 21.11,
13.80 and 8.88 per cent, respectively.
The data further revealed that RGR
values were maximum up to 30-59
DAS and then onwards the values
were decreased under all nitrogen

earlier studies of Wallace and Munger
(1965). Remarkable increase in
frenchbean yield with each increase in
nitrogen level indicated that the
application of nitrogen @ 120 kg N/ha
was beneficial for harvesting higher
grain yield of frenchbean. Rana and
Singh (1998) also reported similar
positive results of higher dose of
nitrogen in frenchbean.




16

REFERENCES

Ali. M. and R. B. Kushwaha, 1987. Cultivation of rabi
rajmash in plains. Indian Farming § : 20-23.

Pandey. R. K., M.C. Saxcna and V. B. Singh, 1979.
Growthanalysis of black gram genotypes. Indian
J. Agric. Sci. 48 : 466-473.

Ramachandra. R.A., S. N. Sharma and Mohammad Saik,
1998. Effect of time and frequency of weeding
on growth, yield and economics of rajmah. Crop
Res. 18(1) : 21-25.

Rana. N. S. and R. Singh (1998). Effect of nitrogen and
phosphorus on growth and yield of-frenchbean.
Indian J. Agron. 43(2) : 367-370

Saxena. K. K.and V. S. Verma, 1994. Growth and yicld of
freanchbean as affected by NPK fertilization
Harvana J. Agron 10(2) : 211-214.

Sreelatha, D. K., L. Rao, R. Veeraraghavaiah and
Padmja, 1997. Physiological ""”‘ii;lium M
frenchbean (Phaseolus vulgaris |1, culliva-r- ‘
affected bysowing dates. Ann, Agric. Roy lﬂ(: as
L11-114, I

Wallace, D. H. and H. M. Munger. 1965, Studies of the
physiological basis for yield difference ||‘
Variation indry matter distribution amtmg;mrm
organs for several dry bean varieties. Crop, S
6 : 503-507. '

Watson, D. L., 1952. Physiological basis of variation i
yield. Adv. Agron. 4 : 101-145.

Williams, R. F., 1946. The physiology of plant growth with
special reference Lo the concept of netassimilation
rate, Ann. Bur. 10 : 41-72.



GAU Res. J. 2001. 26 (2) : 17-22

Phenotypic Stability of Sesame (Sesamum indicum) for Yield and
Yield Attributes

Jay Lal Mahto** and A. K. Verma

Department of Plant Breeding and Genetics, Birsa Agricultural University, Ranchi 834 006

ABSTRACT

Fourteen promising genotypes of sesame and two checks Kanke white and Krishna were studied for
stability parameters for plant height, number of branches / plant, number of capsules / plant days to
maturity and seed yield. Significant differences were observed among genotypes and environments. TC
326, OMT 11-6-5 and RT 57 were the stable genotypes for most of the characters. No genotype showed
average stability for all the traits. On the basis of environment index, monsoon 1989 (environment I) was

the most favourable for expression of all characters.

INTRODUCTION

Sesame (Sesamum indicum)
varieties had large fluctuations in their
performance when grown under varied
agro-climatic conditions. Some genotypes
perform well over a vast range of
environments, while others require
specific environmental conditions to
express their full genetic potential.
Although, studies have been made on
the released cultivar (Kanke white, TC 25
and Krishna), the information is scanty
on the stability of promising genotypes in
advance generations. A group of high
yielding promising lines were evaluated

(Rececived on 15th Oct. 1996)

with this objective over three subsequent
years (environments), to assess the
amount and nature of genotype
environment interatction, evaluate and
identify the potential genotypes having
consistent performance and select
genotypes existing good performance in
a specific environment.

MATERIALS AND METHODS

The experimental materials comprised
of 14 promising genotypes two standard
checks Krishna and Kanke white of
sesame were sown in randomised
complete block design with 3 replications
under rainfed condition in four

*+ Present address : Q. N. 3 Type IV, |.S.M., Dhanbad-826 004.
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subsequent monsoon season 1989 lo
1992 Six rows of 4 m length ol each
treatment were sown with 30 x 10 cm
spacing between rows and plants. The
observations were recorded on live
random selected compelitive plants for
plant height (cm), number of branches /
plant, number of capsules / plant, days
to maturity and seed yield (kg/ha). The
analysis proposed by Eberhart and
Russell (1966) and Perkins and Jinks
(1968) were used to study the linear and

TABLE 1

GAU RES. ), 200 (4
J

non-linear paramaoters

i 0f phen
4 jt i
stability. Vi

RESULTS AND DISCUSS|oN

Pooled analysis of variance (Table.q
lor seed yield and its attributes reveala
thal mean differences among genotypes,
and environments were significant fq, all
the attributes indicating that there was
large variability among the genotypes an4
environments. The highly significan
genotypes x environments (G y E)

Pooled analysis of variance for different components of variation and environmental index for

different characters in sesame.

Mean sum of square of different characters

Source of variation Plant height  Number of  Number of Days to Seed yield
branches capsules maturity
df
EBERHART AND RUSSELL (1966) MODEL
Genotype (G) 15 107.208** 0.347* 26.232" 6.180*" 8244.068"
Environment (E) 3 5046.853** 5.823** 908.919**  265.125*"  251798.686"
G xE 45 161.056** 0.476** 48.969** +5.802** 3205.771*
E+(GxE) 48 162.123** 0.671™ 49.699** 5.913"" 3208.927"
Environment (lin.) 1 15440.559** . 18.370** 2724.756"*  795.375""  755396.058"
G x E (linear) 15 78.336"" 0.210* 50.814** 5.740"" 6447.245*"
Pooled deviation 32 46.328"" 0.149 16.918** 5.468"" 1345.345™
PERKINS AND JINKS (1968) MODEL
Genotype 15 107.208** 0.347** 26.232** 6.180*" 8244.068™
Environment / joint
regression 3 5046.831* 5.811* 908.892** 265.101** 251797.836"
GxE 45 160.066** 0.476** 48.796** 5.802** 3205.759""
Helerogeneity between
regression 15 78.387*" 0.220" 51.714* 5.475** 1346.835"
Remainder 30 46.839"* 0.153 16.979** 5.489"" 1345.889"
Pooled error 128 36.700 0.178 16.061 0.485 151.405
ENVIRONMENT INDEX
Seasons and years
Kharif (rainfed) 1989 26.271 0.700 11.397 3.969 178.381
Kharif (rainfed) 1990 -12.466 -0.801 -3.321 3.052 -34.312
Kharif (rainfed) 1991 3.427 0.125 -4.608 -3.531 -52.648
Kharit (rainfed) 1992 10.378 -0.025 -3.648 -3.490 -111.423

e

*,** Significant at 5 and 1 % probability levels, respectively.
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TABLE 2
stimates of stability parameters of individual genotypes for yield and yield attributes in sesame.
— Characters
variety Plant height Number of branches / plant
Mean bER B S? d, Mean bEA pr S*d
—
4 Kanke white 107.48 092  -0.07 -34.76 2.09 0.39* -0.61 -0.15
0. OMT 11-6-3 93.34 0.63" -0.37 37.88 2.47 1.63" 0.63 -0.07
3. TC 25 94.12 1.07 0.07 39.11 2.28 0.80 -0.20 0.02
4 OMT 34 9852 111  0.11 14977 242  1.41° 041  -0.05
5 OMT 26 91.36 1.19 0.19 -2.73 2.69 0.99 -0.01 0.46
6. RT 57 89.93 1.06 0.06 -18.64 2.25 0.57* -0.43 -0.16
7. RT 167 91.00 1.45* 0.45 -0.65 2.1 0.78 -0.22 -0.02
8. TC 326 95.83 0.97 0.03 -12.41 .2.33 0.53* -0.47 -0.09
9. RT 55 90.31 0.49 -0.51 -35.37 2.09 0.58* -0.42 -0.09
10. OMT 10 97.59 1.48* 0.48 -18.43 2.65 1.41* 0.41 0.15
11. OMT 11-6-5 94.11 0.58* -0.42 118.09 2.53 1.74" 0.74 -0.14
12. TC 407 91.08 1.11 0.1 -32.66 2.07 0.96 -0.04 0.03
13. OMT 11 90.36 0.76" -024 5.83 2.40. 1.10 0.10 -0.04
14, TNAU 28 97.76 0.88 -0.12 -17.41 3.12 1.56* 0.56 -0.01
15. BT 9-4-1 102.37 1.26" 0.26 28.76 1.94 0.78 -0.22 -0.12
16. Krishna 102.06 1.02 0.02 5.19 2.38 0.76 -0.24 -0.17
Population Mean 95.45 2.37
S. Em. + 3.93 0.32 0.22 0.36

o & VERMA : PHENOTYPIC STABILITY OF SESAME
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Where ®R stands for Eberhart and Russell and ™ is for Perkins and Jinks.

", ** Significant at 5 and 1% probability levels, respectively.
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TABLE 2 (Contd.)

Characters TR

Number of capsules / plant Days to maturity Seed yield
Mean bF B S*d,  Mean b pM S'd  Mean bF g .
———

1. 2456 041" -0.59 -10.50 7692 125 025 -0.15 27552 1.66" 066 3367,
2567 149° 049 869 7535 094 006 007 17451 1.34° 034 27855,

2.
3 2696 108 008 5320 7525 090 0.0 211 167.34 141° 041 2154
4 2324 110 010 -1262 7583 084 -0.16 608 158.06 132" 032 434
5. 2684 161* 061 -7.80 7591 070 -0.30 219 16346 134" . 034 2081,
6. 2578 089 -0.11 -1310 7517 071 -0.29 6.04 13500 1.14 014 141
7. 2539 131 031 7.46 7700 118 018 -0.32 117.41 1.18" 0.18 145023~
8. 2172 114 0.4 -1191 7550 102 002 125 168.05 0.96 -0.04 -14.0
9. 2400 121 -0.21 -1571 7367 072 -028 354 11557 1.01 0.01 990,82

10. 28.88 1.76 -0.24 -7.85 7758 1.03 003 355 111.57 0.87 -0.13 47214~
11. 2799 1.04 0.04 -11.80 75.75 079 -021 -046 186.26 093 -0.07 9887
12. 24.06 1.65° 065 3.62 75.00 0.82 -0.18 476 146.57 0.77* -0.23 2458.03"
13. 2494 0.63" -0.37 12.53 76.49 0.65* -035 0.19 101.86 0.66" -0.34 27235
14. 2244 0.24° -0.76 -9.46 7858 1.79* 079 30.08 129.56 0.52" -0.48 4569.50™
15. 18.50 0.59* -0.41 -41.29 77.67 093 -0.07 022 106.28 0.45" -0.55 437.28"
16. 27.42 -0.16" -1.16 40.27 75.25 1.72* 072 20.59 7434 0.36" -0.64 41039
Population Mean
24.86 76.05 141.69

S.
Em.+238 0.31 135 0.33 21.18 0.17

Where ®f is stand for Eberhart and Russell and ™ is for Perkins and Jinks.

*, ** Signficant at 5 and 1% probability levels, respectively.
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interaction showgd variable response of
enotypes to environments. Similar results
nave been reported earlier by Maheim
gohn Faith and Mohamoud (1983),
Henery and Daulay (1987) and Kumar
(1988) in sesame, Verma et al., (1994)
Kundu and Khurana (1988) in toria. The
combined environment and variety x
environment interaction was significant for
all the attributes, indicating that the
genotypes interacted considerably with
environmental conditions that existed at
the three environments (years). Significant
linear component of variation observed for
all the characters indicated that the
differences among the regression
coefficients pertaining to various
genotypes on the environmental mean
were real. However, non-significant
pooled deviation and remainder mean
square for number of branches / plant
revealed that the major component of the
difference in stability was linear regression
and not the deviation from the linear
function. Significant variances due to
pooled deviation (non-linear) were
recorded for all characters, except
number of branches / plant, reflect
considerable genetic diversity in the
material. Such non-linear deviation may
also be of practical value to construct and
test the utility of multiple regression
models to know more critically the
complex mechanism of adaptations. The
heterogeneity between regression was
highly significant for all attributes and
significant for number of branches / plant,
indicating high predictability of the
genotypes.

The values of environmental index
(Table-1) indicated that environment |
(monsoon 1989) was considered best for
the expression of plant height, number of

branches / plant, number of capsules /
plant, days to maturity and seed yield as
it had positive value of environmental
indices for all these traits. The rainfall
was wide spread and intermittent during
the crop growth period of sesame in
monsoon 1989 which favoured the crop
growth of sesame. Seed yield is a
polygenic trait and depends on many
attributes, the most important being
number of branches / plant and capsules
/ plant. Luthra and Singh (1974)
proposed that stability of yield in a
variety is determined to a great extent,
by the relatives stabilties of different
components. Grafius (1956) suggested
that selection for stable genotypes could
be augmented through selection of
individual yield components.

None of the genotypes tested showed
average stability for seed yield and all its
component attributes (Table 2). However,
TC 25 has stable performance for plant
height, number of branches / plant, number
of capsules / plant, and days to maturity,
and OMT 11-6-5 for number of capsules /
plant, days to maturity and seed yield. The
stability for these attributes is important
because they have substantial indirect
contribution to yield, RT 57 and TC 326 for
seed yield, Kanke white, OMT 26, OMT 34,
TNAU 28 and Krishna for plant height,
OMT 11 and Krishna for number of
branches / plant, and OMT 34, RT 55, RT
57 and RT 167 for number of capsules /
plant were stable genotypes with
numerically better yield and significantly
more plant height, number of branches /
plant, and number of capsules / plant. The
genotypes identified suitable for favourable
environmental conditions were TC 25 and
OMT 26 for seed yield, OMT 11-6-3, RT
57, OMT 10, OMT 11-6-5 and RT 9-4-1 for
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plant height, Kanke white, OMT 11-6-3,
OMT 34, RT 57, TC 326, RT 55, OMT 10,
OMT 11-6-5 and TNAU 28 for number of
branches / plant, OMT 11, TNAU 28 and
Krishna for days to maturity and Kanke
white, OMT 10, OMT 11, OMT 11-6-3,
OMT 26, BT 9-4-1, TC 407, TNAU 28, and
Krishna for more number of capsules /
plant. The most stable genotypes having
high mean, b, close to one and S? d,
nonsignificant and minimum value - were
OMT 11-6-5 for seed yield, Krishna for
plant height, TC 25 for number of
branches / plant, OMT 11-6-3 for days to
maturity and RT 167 for number of
capsules / plant. Kanke white gave the
highest seed yield, plant height, TNAU 28
for number of capsules / plant and RT 55
for the shortest days to maturity. The
existence for large variation in regression

REFERENCES

Eberhart. S. A. and Russell, W. A. 1966. Stability
parameters for comparing varieties. Crop.,
6 : 36-40.

Perkins. J. M. and Jinks, J. L. 1968. Environmental
and genotype - cnvironmental components of
variability [II. Multiple lines and cross.
Heridity, 23 : 339-356.

Kumar. D. 1988. Phenotypic stability for quantitative
traits of sesame under rainfed condition of ard
environment. J. Oilseeds Res, 5(1) : 8-12,

M:heim Bohm Faith, A. and Mohamoud, A. M. 1983,
Genotypic stability analysis of yield in sesame
(S. orientule 1..) in the central rainlands of the
Sudan. More Food From Better Technology,
PP 841-847. Holmes, J. C. and Tahir, W. M.
(Eds). Food agricultural organisation of the

GAURES. 4. 2001 5, ,
+1e

coefficient for yield attributes indicate
genotypes had different degr
environmental responses.

In the present study both the Modelg
used in the analysis are associateq With
each other so that mean and square,
deviation from regression (S%d) are
similar and regression coefficient of the
Perkins and Jinks model is equivalent ,
b&-1. The index BF is the regressio,
coefficient of the Eberhart and Rysggy
model. Consequently, the ranking patter
of the genotypes under the Perkins anq
Jinks model will be similar to the patter
under the Eberhart and Russell model
The results of the present investigation
show that both the models can be used
equally applied for selecting stable
genotypes under different environments.

d thay
ee of

United Nations, Rome 1983.

Verma, A. K., Mahto, J. L. and Sinha, P. K. 1994,
Stability for sced yicld and yield attributing
characters in toria (Brassica rapu var nopuy)
under rainfed condition. Indian J. agric. Sci.
64 (1) : 59-61.

Kundu, S. and Khurana, S. R. 1988. Stability for sced
yield and its components in toria. Indian ]
Gener, 48 (3) : 383-391.

Henery, A. and Daulay, H. S. 1987. Genotypes-
environment interactions for sced yicld in
sesame. Indian J. Agric Sci. §7 (9) : 622-624.

Luthra, O. P. and Singh, R. K. 1974. A comparison
of different stability models in wheat. Theor.
Appl. Gener. 45 : 1433-149.

Grafius, J. E. 1956. Component ol yield in oats. A
geometrical interpretation. Agron. J.. 48
419423,



001, 26 (2) 1 23-28
AU Ae

Genetic Analysis of Yield and Yield Components over Environments

in

Indian Bean (Dolichos lablab (L.))*

R. D. Vashi, R. M. Prajapati and P. S. Vashi

National Agricultural Research Project,
Gujarat Agricultural University, Navsari Campus, Navsari

ABSTRACT

The combining ability analysis of 06 hybrids based on four females and fiteen males over three locations

for

nine characters in Indian bean (Dolichos lablab (L.)) revealed the importance of both additive and
non-additive genetic components. However higher magnitude of sca variance over gea variance indicated

preponderance of non-additive genetic variance in the expression of all the traits. The parents NVS-62.
NVS-31 and Kokan bhusan were found to be good general combineres for seed yield per plant as well as
other vield attributes viz. branches per piant, pods per plant and pod length. High yielding hybrids Red
paria X AKW-9305, 125-36 X NVS-121 and NVS-61 X NVS-102 showed significant high sca effects for

seed yield per plant and one or more its components.

INTRODUCTION

The selection of suitable parents is
one of the most important step in a
hybridization programme, because
selection of the parents on the basis of
phenotypic performance alone is not a
sound procedure, since phenotypically
Superior lines may yield poor recombi-
nNants in the segregating generations.
Therefore collecting information of the
Nature of gene effects and their
€Xpression in terms of combining ability
'S necessary. The scope of such studies
was limited as they were mostly based
;0;: one location of testing. Hence, the
Mdy was undertaken to analyse

(Received on 17th March. 1999

combining ability of parents and hybrids
in Indian bean over three locations.

MATERIALS AND METHODS

In the present investigation, four
females and fifteen males (Table 2) were
crossed in a Line x Tester fashion by
hand emasculation and hand pollination
at Pulses Research Station, Gujarat
Agricultural University, Navsari during
rabi, 1994-95. They were grown in
randomized block design with three
replications in sigle row plots of 3m
length at three locations viz. Navsari,
Vyara and Achhalia of Gujarat
Agricultural University during rabi, 95-96.
Five competitive plants were selected at

“ Pant of Ph. D thesis submitted by senior author to Gujarat Agril. University, S. K. Nagar.
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random at all the three locations from
each row to record data on days to 50
per cent flowering, plant height, number
of branches per plant, number of pods
per plant, pod length, 100-seed weight,
seed yield per plant, protein content and
days to maturity. The combining ability
analysis and estimation of variance
components were done as per Line x
Tester mating design developed by
Kempthorne (1957). The mean values
over replications over locations for
different traits were used for estimation
of pooled heterosis.

RESULTS AND DISCUSSION

Analysis of variance for combining
ability over locations (Table-1) revealed
that the mean squares due to females
were significant for days to 50 %
flowering, 100-seed weight, protein
content and days to maturity, while mean
squares due to males were significant for
days to 50 % flowering only. In contrast
to these, the mean squares due to
females x males interactions were highly
significant for all the traits studied,
indicating the importance of non-additive
gene effects. The mean squares due to
locations were highly significant for all
the traits suggesting sufficient diversity
among locations. The mean squares due
to females x locations for days to 50 %
flowering, pod length and days to
maturity and males x locations for protein
content were significant indicating the
general combining ability of parents were
influenced by the locations for these
traits. On the other hand, mean squares
due to females x males x locations
interactions were highly significant for all
the characters which indicated that the

Bl
<
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specific combining ability of hybridg Were
inconsistant across locations.

The high ratios of sca:gca Varianceg
were recorded for all the traits Studieq
which suggested that Non-additiye
components played predominant roje in
the inheritance of all the characters. Singh
et al.,, (1979) in lablab bean and
Thiyagragan et al., (1990) in cowpes
reported similar type of results.

The gca effects for parents (Table-2)
revealed that among females, Red paria ang
NVS-62 were found to be good genera|
combiners for seed yield per plant ang
number of pods per plant. In addition to
this, Red paria possessed negative
(desirable) gca effects for days to 50 %
flowering as well as days to maturity, while
NVS-62 had high gca effects for branches
per plant. Among males, kokan bhusan and
NVS-31 were found to be good general
combiners for seed yield per plant, pod
length, pods per plant and branches per
plant. In addition to these, both the parents
also exhibited significant desirable gca
effects for days to maturity. Pawar (1983) in
field bean and Patel (1995) in pigeon pea
reported similar results.

Indian bean is not fully exploited and
has received relatively less attention for
all the aspects of genetic studies except
some quaitative characters_(Singh 1978).
Very little varietal improvement work has
been made in Indian bean in Guijarat.
Selection 125-36 is the only variety
being grown widely in South Guijarat.
Hence in order to obtain information of
the yield superiority of hybrids over this
widely adopted variety, heterosis over
125-36 was also estimated as it was
included as one of the female parents in
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TABLE 2
Estimates of general compining ability (gca) effects of parents for nine charactres in ine
bean for pooled over locations. Ndiap
Parents Days to Plant  No. of No. of Pod 100  Seed Protein Days 1,

50%  height branches/  pods/  length seed  yeld content Matury,

flowering (cm)  plant  plant  (cm) weight (g) /plant(g) (%)

Females T
NVS-61 061" -1.58" 0.03 -3.91"° 036" 227" -063" 076" .qgg.
NVS-62 123 1.5 048" 071" 0.09" -0.15*" 0.50" -0‘257'__-7;2":“
125-36 036" 0.89** -0.33"* -0.01 011 -1.07*" -1.46"" 1.42"___-6-_2'2".‘."“
Red Paria -0.98"" -0.46 -0.17** 321" -0.34"* -1.06" 1.59** -1.93“_—.-0;1':“‘
SEm = 008 033 002 016 0001 004 012 001  gs |
Males T e
Kokan bhusan -1.57" 4.82** 087 6.73** 035" -0.68"" 4.65" 1.23" __2'65“'
AKW-9312 407 532" -0.13* -0.67" 0.06" 004 -2.05" -0.87" .10g~ |
AKW-9311 -0.13 3.59** 0.20** -0.96** 0.20*" 0.49** -0.83"" -0.02 -0.62 |
AKW-9306 2.18*" -1.83* 0.20" -0.74° 0.11** 1.68" 044 -0.89" 174" |
AKW-9305 410 -0.98 0.29** -0.66 0.18 1.39** 1.36*" 0.55"  3.60"
AKW-9304 -2.10°" 1.30 -0.02 -0.63 0.04** 0.09 -0.32 0.79**  -2.01"
AKW-9303 -1.10** -3.34** -0.10" -3.79"* -0.03"* 0.34* -2.33"" 0.74" -0-84™
AKW-9301 -1.57** -953** -0.49* -129** -0.15** -1.06"™ -3.20*" 1.07" -1.04"
NVS-141 0.04 1.93** -0.23** -3.41** -0.20"* 0.62** -2.07** 135" -0.12
NVS-121 -0.35* 3.66* -0.03* 3.16™ 0.01 -1.22**  1.69*"* -1.09** -0.51"
NVS-102 -1.04* -0.38  -0.60* -1.22** -0.10** -0.73** -1.71** -0.57*" -0.83"
NVS-102 2.10** 0.01 0.12** 4.60"* -0.20** -1.28" 277" 0.59" 271"
NVS-50 .057"* -095 -0.32** -4.64'* -0.30" 047" -3.39"" -043" 0.10
NVS-42 0.93*" 262" -0.14*" -0.47 017" -0.12 0.19  -0.95"" 1.24"
NVS-31 0.15 443" 040 399" 0.19" -0.04 4.80*" -1.48 0.18"
SEm+ 0.17 0.72 0.04 0.34 0.01 0.09 026  0.03 0.08

* ** Significant at 5 and 1 per cent probability levels respectively.

the experiment. The fifteen promising
hybrids which exceeded significantly over
their respective better parents and over
125-36 in respect of seed yield and
heterosis are listed in Table-3. The
magnitude of heterotic effects in these
hybrids varied from 20.06 to 48.59 per
cent over their respective better parents
and from 18.39 to 39.10 per cent over

125-36. Interestingly, all the fifteen
proniising hybrids exhibited significant
positive sca effects with a range from
1.18 to 10.08 and depicted significant
positive heterosis over their respective
better parents as well as over 125-36.

It is evident that hybrids having high
heterotic estimates for seed yield
involved either both or atleast one good
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TABLE 3
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promising hybrids for seed yied per plant with heterosis over better parent (BP) and their specific
combining ability (sca) effects based on combined analysis in Indian bean.

Sr. Hybrids Seed yield/ Heterosis over sca effects
No. plant (g) 125-36 BP
(-
1. Red Paria x AKW-9304 49.08 39.10** 48.59" 10.08"*
o Red Paria x NVS-31 48.88 38.51" 47.99"* 4.77""
3. NVS-61 x NVS-102 48.47 37.34** 27.27** 8.60""
4. 125-36 x NVS-121 47.50 34.60* 34.60" 9.54**
5. Red Paria x NVS-102 46.65 '32.19* 41,22 4.56"
6. NVS-62 x Kokan bhusan 46.30 31.19** 33.06** 3.43"
7. NVS-61 x NVS-42 44.92 27.29" 17.97** 7.64"
8. NVS-62 x AKW-9305 44.60 26.38"* 28.17* 8.01""
9. Red Paria x AKW-9305 44.26 25.41* 33.98" 3.58™
10. Red Paria x AKW-9312 43.38 22.92* 31.33" 5 e
11. 125-36 x Kokan bhusan 43.37 22.89"* 22.90"* 2.45"
12. NVS-62 x NVS-106 43.24 22.53" 24.28" 6.73"
13. NVS-61 x NVS-71 43.07 22.05** 13.44% 1.18"
14. NVS-61 x AKW-9306 42.55 20.57* 11.73"* 5.01
15. NVS-62 x AKW-9311 41.78 18.39" 20.06°" 4.38"
16. 125-36 35.29 |
SEm = 0.73 0.73 7.68 0.45

""" Significant at 5 and 1 per cent probability levels, repectively.

general combiner indicating an additive x
dominance type of gene interaction.
These crosses could be utilized to
produce desirable transgressive
Segregants in subsequent generations.
Crosses NVS-61 x NVS-42 and NVS-61
X AKW-9306 involved both parents with
low gca effects indicating a dominance x

dominance type of gene effect while
three crosses viz. Red paria x NVS-31,
Red paria x NVS-102 and Red paria x
AKW-9305 which showed high estimates
of heterosis and high significant sca
effects involved both high general
combiners which suggested role of
additive x additive gene action and they
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could be exploited by conventional
breeding methods.

A substantial degree of heterosis and
non-additive effects for seed yield and
related traits reflected that development
of hybrids would be more benificial.
However, in absence of genetic male
sterility system in case of Indian bean, it
becomes cumbersome to produce hybrid
seed commercially. Hence in order to
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Impact of Mowing Sunnhemp on the Survival of Two Arthropod
Predators, Geocoris ochropterus Fieber and Paederus fuscipes Curtis

P. Komala Devi,** Anand Jha and D. N. Yaday

Department of Biological Control, Gujarat Agricultural University,
Anand Campus, Anand-388 110

ABSTRACT

A field experiment was conducted during 1999 at Gujarat Agricultural University Farm, Anand to
know the effect of mowing on the fate of two important arthropod predators Geocoris ochropterus Fieber
and Paederus fuscipes Curtis in sunnhemp, Crotalaria juncea L. that harbours these predators in large
pumbers during summer months. The results revealed that sizeable population of G. ochropterus and P.
fuscipes perish during mowing of sunnhemp done by the tractor-mounted disc harrow. In view of this,
mowing by tractor mounted disc harrow should be aveided to conserve the natural enemy population.

INTRODUCTION

Sunnhemp, Crotalaria juncea L. is
commonly grown for green manuring
purpose in Anand region. This crop was
found harbouring as many as 18 species
of natural enemies belonging to six
orders and 14 families (Urmila Sharma
and Yadav, 1997). Among them
Geocoris ochropterus Fieber and
Paederus fuscipes Curtis are important
predators associated with many insect
pests different in agro-ecosystems.
During earlier days, farmers use to follow
manual insitu incorporation of sunnhemp.
With mechanization of Agriculture, tractor

(Received on 16th May. 2001)

mounted disc harrows are in use. To
know the impact of tractor mowing on
the fate of these two predators G.
ochropterus and P. fuscipes the present
study was undertaken.

MATERIALS AND METHODS

Sixty days old sunnhemp crop (0.2
ha field) located at University Farm,
Anand was selected for this purpose.
Pre-mowing counts of G. ochropterus
and P. fuscipes were recorded per sq. m
area from five randomly selected spots.
Immediately after mowing by tractor
these spots were covered with mosquito
net (6' x 6' x 6'). Parallely the crop was

*# Present address :

D/o P. Satyanarayana, H. No. 1-1-24, Nr. R.T.C. Depot, Bhavnagar Colony,

Ponnur (P.0.) 522 124, Guntur (Dt), Andhra Pradesh.
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cut using sickle and again five spots RESUL
were covered with mosquito net. Nurﬁber TS AND DISCUSSION
of G. ochropterus nymphs and adults p.  Effect of mowing on the
fuscipes adults were counted in both the G- ochropterus
cases after half-an-hour. The results (Table 1) reveg|eq
Nymphs and adults of G. ochropterus ~there is significant difference |, t:]ha'
and adults of P. fuscipes were collected ~ Prémowing and post mowing coyntg of (;
from the same field and confined in  ¢ochropterus in the area where mowing o
separate plastic jars and then soil Sunnhemp was carried out with trag‘m
collected from the same area was spread ~ Mounted disc harrow. Where as i manum;r
over them is such a manner that all the cutting the counts of G. ochropterys werz
bugs and beetles were confined with the ~ Non-significant, indicating the less syryiy,
soil. Number successfully came out from  ate of the predator in tractor mowing. T,
the soil was recorded after 24 hrs. probable reasons for this may be the deep

SUFVIVal of

TABLE 1

Effect of tractor mowing of C. juncea on the survival of G. ochropterus and P, fuscipes

——

G. ochropteus P. fuscipes
Tractor mowing Manual cutting Tractor mowing Manual c;r;;;
Sr. No. Pre Post Pre Post Pre Post Pre Post
mowing mowing mowing mowing mowing mowing mowing mowing
count count count count count count count count
1. 12 6 15 9 23 13 26 19
2. 15 5 12 7 24 10 24 20
3. 13 4 8 6 21 12 26 19
4. 14 7 9 8 20 10 20 18
5. 12 3 10 9 22 11 19 18
Mean 13.2 5.0 10.8 7.8 22 11.2 23.0 18.8
‘t' value 6.35" 1.55 8.37" 1.94

* Significant at 5% probability level.

placement of the predator in to the soil and nymphs and 36.6 per cent adults were
more compaction of soil by tractor mowing  able to come out of the soil. (Fig. 1).
which unable the predator to come out of Effect of moving on the survival of
the soil. Adults because of their ability to P, fuscipes

fly may escape to some extent, but the The results presented in the Table !
nymphal stages suffer more. Further, the  reyealed that'there is significant
laboratory experiment showed that as gjfference in the pre-mowing and post
many as 30 per cent G. ochropterus  mowing counts of P. fuscipes in the area
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(e mowing of sunnhemp was carried  come out of the soil. This predator is a
hte with tractor mounted disc harrow.  soil insect and its immature stages exists
U

here as in manual cutting the counts of i the soil to a depth of 1-3 cm. Due 10
fuscipes Wwere QOH-SIQn|i|canl, mowing these stages will get exposed 0
gicating the less surywal rate of the sun or they may be placed still deeper in
mredatof in tractor mowing. The probable the soil affecting their survival. Further,
casons for this may be the deep the laboratory experiment showed that
riacement of the predator in to the soil as many as 45 per cent P. fuscipes
znd more compaction of soil by tractor  adults were able to come out of the soil
nowing which unable the predator to  (Fig. 1).

50
45
40 -
35 -
30 -
25 -
20 -
15 30
10
5
0

45
36.67

Population mean (%)

Nymphs Adults Adults
G. ochropterus P. fuscipes
Species

Fig. 1. Mean percentage of G. ochropterus and P. fuscipes came out
successfully when confined in the soil in laboratory cages.

The results indicated that sizeable observed the reduction in population of
population of G. ochropterus and P. G. ochropterus and other predators to
fuscipes peirsh during mowing operation  the tune of 45 to 60 per cent as a result
done by the tractor-mounted disc harrow. — of mowing of weed hosts during off -
Urmila Sharma and Yadav (1997) season. In order to conserve such an
speculated large scale mortality of G. important predatory fauna manual cutting
ochropterus in sunnhemp due to of sunnhemp is better than tractof
mowing. Harris and Phillips (1986) mounted disc harrow.
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mowing spring weed hosts of Heliothis spp
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Imidacloprid (Gaucho) a New Seed Dresser Against Karly
Sucking Pests of Cotton

M. P. Vadodaria, C. J. Patel, R. B. Patel, I. M. Maisuria and U. G. Patel

Main Cotton Research Station, Gujarat Agricultural University,
Athwa Farm, Surat - 395 007

ABSTRACT

Imidacloprid (Gaucho) 70 WS [1-(6-Chloronicotiny1)-2 nitroimino-imidazolidine] is a new type of
insecticide belonging to nitroguanidines group possessing potential activity against early sucking pests and
has a novel mode of action (Sinzo Kagabu, 1996) as a seed dressing agent. To evaluate the efficacy of this
insecticide an experiment was conducted alongwith spray insecticides Difenthuron 50 WP and standard
check Methyl-o-demeton 25 EC against early sucking pests on G. Cot. Hy-10 cotton during 1997-98 and
1998-99 at MCRS, Gujarat Agricultural University, Surat. Observations on aphid and jassid populations
were recorded from 30 days after germination. Results clearly showed that Imidacloprid (Gaucho) 70 WS
at 10 g/kg of seeds treatment recorded aphids and jassids below ETL level i.e. up to 35 days in case of
aphids and 50 days in case of jassids. The other two doses of imidachloprid 70 WS ie 5g & 75 ghkg
were at par with 10 g/kg treatments. It also enhanced the growth of cotton plants. It also suits in [PM

strategy as it encourages natural enemy population on cotton.
(Received on 14th June. 200])

INTRODUCTION losses. Several workers have tested
, , number of insecticides in different
Cotton is one of the most important ¢4 jations. The pesticides usage on
cash crop of India widely grown in the  coiton in both extensive and intensive.
country is being ravaged by several g jg evident from the fact that 48 per
msect pests causing drastic reduction in  .ont of the pesticide consumption is
y'?id' So far about 1326 insects and used by cotton alone (Balkrishna, 1992).
mites from all over the world an 5ccountable share of pesticide is
(Hargreaves, 1948) and about 200 In ;5nsymed towards the control of sucking
India (Anonymous, 1981) have been  oqi5 viz., aphids, jassids, thrips and
recorded. In Gujarat, fifteen major pests  \yhitefly There is an immediate need for
have been _reported to infest the crop. 5, ecofriendly method for managing
Out of which aphid (Aphis gossypii  ihege pests. One such method is seed
Glover), jassids (Amrasca biguttula dressing of cotton seed with new
bigdurturl]at I;hida;), thrips (;I)'hrfps tabac)  olecule Imidacloprid 70 WS as a
and white emisia tabaci) are the o .
most imporran(t sucking pests) infesting Systame msecllc:des_ % gontrol Crgﬁ
the crop at early stage and cause heavy pasts .have bee.n vnsualllsed ?S -
alternative over soil and foliar application
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of insecticides because of sgveral factors
cuch as low cogt. less pollgtlon. earliness
and simplicity In apphgalron, selectivity
and least inlerferencg iIn natural fauna.
The new molecule Imidacloprid (Gaucho)
70 WS belongs to nitroguanidine group,
ossessing potential activity against
sucking pests and have novel mode of
sction. In the present study an
experiment was conducted to evaluate
dose response relation of Imidacloprid
(Gaucho) 70 WS as a seed dressing
chemical against sucking pests on

cotton.
MATERIALS AND METHODS

The field experiment was conducted
to evaluate Imidachloprid 70 WS
(Gaucho - Bayer India Ltd.) as seed
dressing at different doses @ 5.0, 7.5
and 10 g per kg seeds on G. Cot. Hy.
10 at Main Cotton Research Station,
Gujarat Agricultural University, Surat
under irrigated conditions during 1997-98
and 1998-99. Cotton seeds were
properly treated with Imidacloprid 70 WS
(Gaucho) with starch which was used as
a sticker. It was compared with new
foliar insecticide Difenthuron 50 WP
(Polo) and standard recommended
insecticide Methyl-o-demeton 25 EC and
without seeds treatment i.e. untreated
control. The number of aphids, jassids
and thrips were counted on (upper,
middle and lower) leaves from each of
the randomly selected five plants at 10
days interval starting from 30 days after
germination of crop. Based on ETL,
spray were given as foliar insecticidal
treatment and standard check. The
mean population per 3 leaves per plant
was estimated and subjected to statistical
analysis.
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RESULTS AND DISCUSSION

. BIO-EFFICACY OF IMIDACLOPRID
70 WS (GAUCHO) AS A SEED
DRESSER :

1. Aphids and Jassids :

(a) 1997-98 :

The data presented in Table-1
revealed significant treatment differences
for aphids and jassids population during
different periods of observation and
pooled over period. The first observation
was recorded on 30" days after
germination of crop which showed
negligible population of aphids and
jassids in the plots treated with
Imidacloprid 70 WS @ 5.0, 7.5 and 10
g/kg seeds. Plots treated with systemic
insecticides spray with Methyl-o-demeton
@ 300 g ai/ha kept as a standard check
and untreated plot which also kept as a
control crossed the ETL level. At 35 to
70 DAG of crop, the treatment
Imidacloprid @ 10 g/kg seeds was found
significantly superior over standard check
and control in reducing aphids and
jassids population. However, it was at
par with seed dressing treatments of
Imidacloprid 70 WS @ 5 g/kg seeds at
35 to 45 DAG and with 7.5 g/kg seeds
at 35 to 55 DAG of crop in case of
aphids, while it was at par with
Imidachloprid @ 5.0 g & 7.5 g/kg at 35
to 70 DAG of crop in case of jassids.
The results on pooled over period
indicated that the treatment Imidacloprid
@ 10 g/kg seeds was found significantly
effective in reducing aphids and jassids
in comparison to 5 g & 7.5 g/kg seeds
treatments of Imidacloprid, though, it was
at par with 7.5 g/kg seeds in case of
aphids and with 5 g & 7.5 g/kg seeds
treatments in case of jassids. Significantly
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TABLE 3
Effect of Imidacloprid 70 WS seed treatment against Aphid and Jassid, Pooled over year (14
'98 and 1998-'99), seed cotton yield and economics. 97-
A
Population/3 leaves Seed cotton yield (kg/h) Not IcH Hh
Sr. Treatments Dos- | (Pooled over year) Profit
No. age (Rs/ha)
Aphid Jassid 97-98 98-99 |Pooled
o —
1 Seed treatment 5 3.76 1.60 2242 1935 2088 14660  1:40 59
with a/kg (13) (3)
Imidacloprid
70 WS
o Seed treatment  7.5¢/ 3.22 1.61 2513 1749 2131 15540 1:30,75
with kg (9) 3)
Imidacloprid
70 WS
3 Seed treatment 109/ 2.48 1.43 2815 1794 2305 19020 1:29.38
With kg () ()
Imidacloprid
70 WS
4 Polo 50 WP 300g 2.82 1.29 2600 1587 2094 12630 1:5.98
ai/ha (7) (2)
5 Polo 50 WP 600g 2.63 1.19 2778 1563 2176 12400 1:3.16
ai/ha (7) (1)
6 Methyl-o- 300g 3.91 1.94 2094 1721 1907 9725 173
demeton ai’ha (14) (4)
7 Untreated control 6.63 2.66 1502 1203 1354
(43) (7)
SEm. £ 0.35 0.11 91 122 103
CD. @ 5% 0.99 0.32 2.81 354 287
C.V. % 33.39 23.98 6.68 11.41 7.98
Interaction 1.96 0.64 - - 2.62
C.D. 5%

Price of seed cotton Rs. 20/kg.
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higher populanon of aphids and jassids
was recorded in untreated control right
trom 30 to 70 DAG of crop.

(b) 1998-99 :

The data presented in Table-2 on
pc;,pulalion of aphids and jassids also
indicated significant differences during
gitterent periods of observations and
pooled over period. The first
observation was recorded on 35" DAG
which showed comparatively less aphids
and jassids population in the plots
treated with Imidacloprid @ 5.0, 7.5 &
10 g/kg treatments. While the
treatments with systemic insecticides
spray with Methyl-o-demeton @ 300 g
ai/ha kept as a standard check and
untreated control which crossed ETL
level. The observations recorded at 45
to 75 DAG of crop and pooled over
period showed significant differences
against aphids and jassids population
among the treatments. The treatment
Imidacloprid @ 10 g/kg seeds was
found significantly better in reducing
aphids and jassids over standard check
Methyl-o-demeton and control, though, it
was at par with Imidacloprid 70 WS @
5.0 and 7.5 g/kg and also in results of
pooled over period. Similar to previous
year the higher population of aphids
and jassids was recorded among all the
treatments right from 35 to 75 DAG of
crop.

(c) The data (Table-3) on pooled over
year indicated that Imidacloprid
(Gaucho) 70 WS @ 10 g/kg seeds
treatment was found significantly
more effective in controlling aphids
and jassids as compared to standard
check Methyl-o-demeton @ 300 g ai/
ha and control. The results further
showed that the effect of seed
dressing in controlling aphids and

jassids with Imidacloprid 70 WS with
different doses was observed upto 35
DAG in case of aphid and upto 50
DAG of crop in case of jassids.
However, the population of aphids
and jassids showed an increasing
trend in all the treatments after 35
and 50 days in case of aphids and
jassids, respectively. Patil et al.
(1999) observed the effectiveness of
Imidacloprid 70 WS (Gaucho) on leaf
hopper upto 40 days after sowing.
Where as Joginder Singh et al.
(1996) observed the effectiveness of
Imidacloprid 70 WS (Gaucho) on leaf
hopper upto 121 days. Mote et al.
(1995) observed the effectiveness of
Imidacloprid (Gaucho) 70 WS upto 60
days after germination on aphids,
jassids and thrips. While the
incidence of thrips whitefly was very
low during both the years.

. Yield :

The data on seed cotton yield
presented in Table-3 showed
significant differences among the
treatments over years and in pooled
results. The two years pooled data
showed that all the seed dressing
treatments of Imidacloprid 70 WS
(Gaucho) and standard check Methyl-
o-demeton recorded significantly
higher seed cotton yield than
untreated control. The seed dressing
treatment with Imidacloprid 70 WS
(Gaucho) @ 10 g/kg seeds stood first
(2305 kg/ha) followed by Imidacloprid
@ 7.5 g and 5 g/kg seeds treat-
ments as against 1354 kg/ha in
untreated control.

. Economics :

From the economic point of view,
(Table-3) Imidacloprid @ 5 g/kg
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seeds treatment recorded highest
ICBR 1:40.50 with Rs. 14327/ha net
profit followed by Imidacloprid @ 7.5
g/kg (ICBR 1:30.75 with net profit Rs.
15540/ha) and Imidacloprid @ 10 ¢/
kg seeds (ICBR 1:29.38 with Rs.
19020/ha net profit).

On the basis of the results of two
years, it can be concluded that seed
treatment of Imidacloprid 70 WS at 10
g/kg recorded aphids and jassids
population below ETL upto 35 days in
case of aphids and 50 days in case
of jassids on G.Cot. 10 hybrid cotton.
Lower dose of Imidacloprid i.e. 5 g
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ABSTRACT

GCH-4 and GCH-5 were found least preferred for oviposition by S. litura than rest of the varieties.
vI-9 and GAUCH-1 were more preferred for oviposition. VP-1, CO-1 and JI-35 had lower oviposition
than SH-72, SKI-73, 48-1, Geeta and DCS-9. The lowest larval population was found on GCH-4 and
GCH-5, whereas highest population on VI-9 and GAUCH-1. The leaf damage was found higher in
VP-1, SH-72, 48-1 and Geeta than rest of the varieties tested (CO-1, DCS-9 and JI-35). The
lowest leal damage was found in GCH-4 and GCH-5, whereas highest leaf damage in SKI-73, VI-Y
and GAUCH-1. The higher seed yield was found in GCH-4 and GCH-5 in comparison to VP-1, JI-35,

VI-9, GAUCH-1 and SKI-73.

INTRODUCTION

The leaf eating caterpillar,
Spodoptera litura (F.) is a serious
polyphagous pest in India. It's feeding
response to different hosts were studied
by some research workers viz., Bhalani
and Talati, 1984 and Patel et al., 1987.
Deshmukh et al., (1967) reported that its
menance is continuously increasing in
the country for the last few years,
perhaps due to shift in planting and high
yielding varieties under larger areas
which are more prone to its attack.
Breeding crop varieties resistant to insect
pests will go a long way in the pest
management. Host plant resistance helps

(Received on 3rd Nov. 2001)

in suppressing the pest population at low
cost and with least disturbance to the
ecosystems. The search for sources of
insect resistance in crop plants and the
use of varieties having such resistance
in reducing the population of insects and
the damage caused by them is one of
the well known approaches in plant
protection research. Considering the
economic importance and polyphagous
nature of S. fitura it is very necessary to
develop a resistant variety of castor.

MATERIALS AND METHODS

To screen the available castor
varieties for their resistance to S. litura

“* Presert address : Planning Officer, GAU, Ahmedabad.
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an experiment was conducted in
Randomized Block Design with three
replications in pesticide free open field
condition at college farm of B. A.
College of Agriculture, Gujarat
Agricultural University, Campus Anand
during 1997-'98 and 1998-'99. Twelve
castor varieties were chosen for the
studies on host plant resistance.

To screen castor varieties for
resistance to S. litura, five randomly
selected and tagged castor plants were
observed for egg mass (es) laid by
female S. /itura moths and number of
larva (e) present on three leaves of each
randomly selected plant, S. litura
damaged and healthy leaves were also
observed and recorded at weekly interval
starting from one week of germination to
harvesting of the varieties. The yield for
each plot was recorded and converted to
yield per hectare (g/ha) for comparison.

RESULTS AND DISCUSSION

The weekly pooled data of 1% year
on ovipositional preference by S. litura to
castor varieties (Table-1) revealed
significantly lower preference to GCH-4
(0.69) and GCH-5 (0.60) followed by
VP-1 (1.24), JI-35 (1.30), DCS-9 (1.30)
and Co-1 (1.35). The later four castor
varieties were more preferred for
oviposition by S. litura than GCH-4 and
GCH-5 but found significantly less
preferred than SH-72 (1.75), SKI-73
(2.03), Geeta (2.06), 48-1 (2.06), VI-9
(2.53) and GAUCH-1 (2.78). The later
two varieties had significantly higher
ovipositional preference by S. litura than
rest of the varieties.

Second year, egg masses laid by S.
litura female moths on different varieties
(Table-1) revealed significantly lower

GAU RES. ). 2001 5 (2

preference for GCH-4 (0.73) anq GCH.-5
(0.67) followed by CO-1 (1.32) . e
(1.32), VP-1 (1.35) and DCS-9 (1 4
which remained at par. SH-72 (1. 78) Wd)
significantly less preferred than Geg,
(2.12) but both are at par to 48-1 (2, 09)
and SKI-73 (2.09). The s,lgr‘ullcanmJ
higher preference was observed for ). 9
(2.56) and GAUCH-1 (2.85).

The pooled results overs years gn
egg masses showed significantly lower
oviposition on GCH-4 (0.71) and GCH-5
(0.62) than rest of the varieties. SH-72
(1.75), SKI-73 (2.06), 48-1 (2.09) and
Geeta (2.09) were more preferred by .
litura moths for oviposition than Vp-|
(1.29), JI-35 (1.29), CO-1 (1.32) ang
DCS-9 (1.32) but found less preferred
than VI-9 (2.56) and GAUCH-1 (2.81),
which were found having significantly
higher number of eggs.

The results of 1% year on larval
population of S. litura revealed signi-
ficantly higher larval activity on GAUCH-
1 (10.45) and VI-9 (9.86) than rest of the
varieties. GCH-4 (4.25) and GCH-5
(4.60) were found with significantly lower
larval population than rest of the varieties
followed by VP-1 (6.73) which was found
significantly less infested with S. litura
larvae than all the varieties except CO-
1 (7.22), SH-72 (8.38) and SKI-73 (8.62)
which were found significantly more
infested than DCS-9 (7.73), Geeta
(7.73), JI-35 (7.62), CO-1, VP-1, GCH-4
and GCH-5.

Second year, larval population revea-
led significantly higher larval population
on GAUCH-1 (10.78) and VI-9 (10.12)
than rest of the varieties. GCH-4 (4.60)
and GCH-5 (4.83) were found
significantly to have lower larval
population than rest of the varieties
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TABLE 1

Relative preference of castor varieties by S. litura.

11

Variety Av. no. of egg masses / 3 leaves Av. no. of larvae / 3 leaves

1997-'98 1998-'99 Pooled 1997-'98 1998-'99 Pooled

. 1.60" 1.62 1.61 2.87 2.92 2.90
(2.06)** (2.12) (2.09) (7.73) (8.02) (7.91)

[ 48-1 1.60 1.61 1.61 2.92 2.97 2.95
(2.06) (2.09) (2.09) (8.02) (8.32) (8.20)

VP-1 1.32 1.36 1.34 2.69 2.74 2,72
(1.24) (1.35) (1.29) (6.73) (7.00) (6.90)

VI-9 1.74 1.75 1.75 3.22 3.26 3.24
(2.53) (2.56) (2.56) (9.86) (10.12) (10.00)

GCH-5 1.05 1.08 1.06 2.26 2.31 2.28
(0.60) (0.67) (0.62) (4.60) (4.83) (4.70)

CO-1 1.36 1.35 1.35 2.78 2.83 2.81
(1.35) (1.32) (1.32) (7.22) (7.50) (7.40)

SKI-73 1.59 1.61 1.60 3.02 3.08 3.05
(2.03) (2.09) (2.06) (8.62) (8.98) (8.80)

JI-35 1.34 1.35 1.34 2.85 2.90 2.88
(1.30) (1.32) (1.29) (7.62) (7.91) (7.80)

SH-72 1.50 1.51 1.50 2.98 3.03 3.00
(1.75) (1.78) (1.75) (8.38) (8.68) (8.50)

GCH-4 1.09 199 1.10 2.18 2.26 2.22
(0.69) (0.73) (0.71) (4.25) (4.60) (4.43)

DCS-9 1.34 1.36 1.35 2.87 2.92 2.90
(1.32) (1.35) (1.32) (7.73) (8.02) (7.91)

GAUCH-1 (C) 1.81 1.83 1.82 3.31 3.36 3.34
- (2.78) (2.85) (2.81) (10.45) (10.78) (10.66)
S. Em. + 0.04 0.04 0.04 0.04 0.04 0.07
0.02 0.03

0.06 0.10

C.D. (P=0.05) 0.10 0.10 0.12 0.10 0.11 0.21
NS NS

NS NS

C.V ¢

ke 15.98 16.37 15.74 8.37 8.28 5.77

" ¥X+0.5 transformed values.
“ Figures in parentheses are retransformed values.




TABLE 2

Susceptibility to S. litura and yield of different castor varieties.

GAU RES. . 2004 6
+ £10)

(2)

. | e
Variety Av. number of leaves damage Yield (Q/ha)
(%) / Plant
199798 | 199899 | Pooled | 1997-98 | 1998-'99 Pooleg. |
]
Geeta 22.89° 23.18 23,03 22.84 20.58 2171
(15.13)* (15.49) (15.30)
48-1 23.22 23.49 23.35 21.93 19.34 2064 |
(15.54) (15.89) (15.71)
VP-1 19.72 20.13 19.92 12.04 11.32 1168
(11.38) (11.84) (11.61)
VI-9 27.67 27.93 27.80 10.14 13.79 1196 |
(21.56) (21.94) (21.75)
GCH-5 12.85 13.62 13.24 05.49 26.34 2592 |
(4.95) (5.54) (5.25)
CO-1 17.80 18.73 17.98 7.26 6.79 7.03
(9.34) (9.72) (9.53)
SKI-73 24.93 25.26 25.10 14.12 13.79 13.95
(17.77) (18.21) (17.99) _
JI-35 17.93 18.17 18.05 13.84 14.61 14.23
(9.48) (9.72) (9.60)
SH-72 22.77 22.79 22.68 21.74 19.96 20.85
(14.73) (15.00) (14.87)
GCH-4 11.99 13.20 12.59 27.11 28.60 07.85
(4.32) (5.21) (4.75)
DCS-9 17.85 18.19 18.02 20.97 23.66 20,32
(9.40) (9.74) (9.57) -
GAUCH-1 (C) 28.46 28.68 28.57 10.28 13.79 12.03
(22.71) (23.03) (22.87)
S.Em.+ 0.38 0.25 0.56 2.33 1.97 1,44
0.23
0.80
C.D. (P=0.05) 1.04 0.69 1.61 6.84 5.78 4.09
NS
NS
__._‘_._._...--'-"
C.V.% 11.37 7.51 7.47 23.84 19.30 01.37
__.-—--"""‘

* Arcsin transformed values.

** Figures in parentheses are retransformed values.
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f0||0wed by VP-1 (_7.00) whict:n was fqund
significar‘“}f I_ess infested with S. Jitura
ian all varieties except CO1 (7.50) SKI-
73 (8.98) was found significantly more
infested than DCS-9 (8.02), Geeta
(8.02), JI-35 (7.91), CO-1 (7.50), VP-1,
GcH-5 and GCH-4.

The pooled data on larval popula-
ions revealed significantly lower number
of larvae on castor plants of GCH-4
(4.43) and GCH-5 (4.70), than rest of
the varieties. VP-1 (6.90) and CO-1
(7.40) had significantly lower larval
population than SKI-73 (8.80), VI-9
(10.00) and GAUCH-1 (10.66) which
were at par VP-1 was found
significantly less preferred by the larvael
of S. litura than 48-1, SH-72, SKI-73,
VI-9 and GAUCH-1.

The results of 1% year on leaf
damage (Table-2) showed significantly
lower leaf damage in GCH-4 (4.32) and
GCH-5 (4.95) than rest of the varieties.
It was followed by CO-1 (9.34), DCS-9
(9.40) and JI-35 (9.48) which were at par
but had significantly lower leaf damage
than VP-1 (11.38), SH-72 (14.73), Geeta
(15.13), 48-1 (15.54), SKI-73 (17.77),
VI-9 (21.56) and GAUCH-1 (22.71)
SH-72, Geeta and 48-1 remained at par
had higher damage than VP-1 and lower
damage than SKI-73.

During second year, lower leaf
damage in GCH-4 (5.21) and GCH-5
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(5.54) than rest of varieties. VP-1 (11.84)
had significantly higher leaf damage than
CO-1 (9.72), JI-35 (9.72) and DCS-9
(9.74) were at par but had lower
dan]age than SH-72 (15.00), Geeta
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at par SH-72 (14.87), Geeta (15.30) and
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73 (17.99) and higher leaf damage than
VP-1 (11.61). :

The highest yield potential of GCH-4
(2785), GCH-5 (2592) than rest of
varieties except DCS-9 (2232) which was
found at par to GCH-5, Geeta (2171),
SH-72 (2085) and 48-1 (2064), JI-35
(1423), SKI-73 (1395), GAUCH-1 (1203),
VI-9 (1196) and VP-1 (1168) found at
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Geeta, SH-72 and 48-1. CO-1 found
significantly lowest yielder among the
twelve varieties.
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caterpillar Diacrisia obliqgua Walker.
Bull.Ent., 17 : 89-99.
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Management of Root Rot (Fusarium solani) of Cotton
S. A. Patil, A. M. Parakhia and L. F. Akbari

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

ABSTRACT

The effects of various systemic and non systemic fungicides, fungal biocontrol agent and oil cakes ys;
studied against root rot of cotton caused by Fusarium solani under in vitro and pot conditions. Among
systemic fungicides tested carbendazim, tridemorph and thiophanate methyl were effective in inhibiting
the growth as well as sporulation of the fungus and gave 94.74, 87.12 and 85.28 per cent inhibition of
their graded concentrations respectively. While in non systemic fungicides, thiram was found to be most
effective in inhibiting the growth (89.23 %) and sporulation of the fungus followed by ziram. In pot trial,
combined soil application of Trichoderma harzianum @ 5 g/pot + carbendazim (0.05 per cent) + neem
cake 50 g/pot was effective in reducing plant mortality (9,999 %) over control (79.90 %).

(Received on 9th May, 2001)

INTRODUCTION MATERIALS AND METHODS

Cotton (Gossypium herbaceum L.) is The study was conducted in the
one of the most important fibre cash crops  Department of Plant Pathology, College
of India as well as the world. It is popularly  of Agriculture, Gujarat Agricultural
known as “'white gold'. Cotton provides University, Junagadh. The fungus was
gainful employment to millions of people in jsojated by tissue isolation technique and
the world, who are .engaged in i's majntained on PDA. The efficacy of

cultivation,  trading,  processing, gifterent fungicides was tested in vitro
manufacturing, fabricating and marketing. using poisoned food technique. Four

The king of apparel fiber is affected by ; : :
: . concentrations, viz., one concentration
number of diseases caused by fungi, below recommended dose and tWo

bacteria, nematodes, viruses and oncentrati ded doseé
phytoplasma. Root rot caused by Fusarium  “Oncentrations POV feCnmende

solani is an important disease. It has been  WV&'® tried. The required quantltl'%? oc:

observed in moderate to severe form in ~ ungicides were incorporated in sterlz¢’

cotton fields in Rajkot district of Gujarat 100 ml PDA medium in 250 ml conic@

State. Attempts were made to manage root ~ flask (Tables 1 and 2). Twenty m! ©

rot in an integrated way. poisoned medium was later poured into
44
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each of the sterilized petriplates under
aseptic condition and after solidification
the plates were inoculated with mycelial
disc of 4 mm diameter placed in centre
of the plates and were incubated at 28
+ 1°C for seven days. Suitable control
was also maintained by growing the
fungus only.

The fungal colony growth was
measured in two directions at right angle
to each other after seven days of
incubation, each with four replications
and diameter was expressed in
millimeter. Extent of sporulation was
also recorded. The per cent inhibition of
the fungus in each treatment was
calculated.

A pot experiment was conducted to

study the individual or combined effect of

fungicide, neem cake, castor cake and T.
harzianum for reduction of root rot
pathogen. A susceptible cotton cultivar
(G-Cot-13) was used in this experiment.
All the post were filled with inoculated
soil (approximately 6 kg/pot) in proportion

to 100 g soil : 1 -gm culture grown on

sand maize meal medium. Neem cake
and castor cake were added @ 50 g/pot
before sowing and mixed well with soil.
T. harzianum (Talc based culture) was
applied @ 5 g/pot, subsequently 200 mi
solution of carbendazim (0.05%) and
thiophanate methyl (0.07%) were applied
separately on same day as soil drench
before sowing as per the treatment
combinations (Table 5). On the next day
sowing was done in treated pots,
keeping five plants in a pot and was
replicated four times. Observations were
recorded on plant mortality and
expressed percentage. The data was

analyzed statistically and compared at 5
per cent level of significance.

RESULTS AND DISCUSSION

Under in  vitro conditions,
carbendazim proved to be significantly
effective and inhibited the growth by
93.33% and sporulation of the test
fungus F. solani even at lowest
concentration tried i.e. 250 ppm, with a
mean inhibition of 94.40 per cent and
toxicity index of 378.95 nearer to
maximum toxicity index of 400. The next
best fungicide was tridemorph followed
by thiophanate methyl with mean
inhibition of 87.12 and 85.28 per cent
respectively (Table-1). Among non-
systemic fungicides, thiram was
significantly best with 89.23 per cent
mean inhibition and highest toxicity index
of 356.91. Next best fungicide was ziram
with 82.07% mean inhibition (Table 2).
Gaur (1990) noticed that captan (0.2 %)
and carbendazim (0.1%) gave
satisfactory control of F. solani though
chlorothalonil gave 72.71 per cent mean
inhibition of the F. solani. Similarly
Solunke and Kore (1993) also reported
that carbendazim, captan and thiram
gave maximum growth inhibition of F.

moniliforme at 0.025 per cent
concentration.

In the pot trial, soil amendment with
different treatments and their

combinations effectively reduced plant
mortality over control (Table 3). The
combination of T. harzianum +
carbendazim + neem cake was found to
be most effective in reducing plant
mortality to the minimum (9.99 %) than
other treatments viz., T. harzianum alone
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TABLE 1
Per cent inhibition of growth and sporulation of F. solani at different concentrations of Varioys

systemic fungicides."

GAU RES. J. 209 -

(2)

Concentration in ppm T
Sr. Systemic fungicide C, C, C, C, Mean Toxicity
No. (%) index**
1. Carbendazim A 93.33 94.44 95.44 95.74 94.74 378.95
' (Bavistin-50% wp) B - = = *
C & = -
D R . ” a
2. Thiophanate-methyl A 7776 84.44 87.78 91.12 85.28 341.10
(Topsin - 70% wp) B ++ + ++ ++
C ++ + ++ ++
D + - + +
3. Triadimefon A 51.11 53.34 57.77 61.10 55.83 223.32
(Bayleton-25% wp) B +++ +++ +++ ++
C ++ ++ ++ +
D + + + -
4. Tridemorph A 83.33 86.66 88.88 89.60 87.12 348.47
(Calixin-80 EC) B + + - -
Cc + - - -
D 2 5 3 2
5. Carboxin A 55.56 63.34 64.44 66.66 62.50 250.00
(Vitavax-75% wp) B e o ++ R
C ++ e ok et
; D + - + -
6. Fosetyl-A1 A 53.33 56.66 60.00 63.33 58.33 233.32
(Aliette-80% wp) B o +++ ++ R
C e ++ 4 ++
D + + + +
7. Metalaxyl A 17.77 24.44 30.00 32.22 26.11 104.43
(Ridomil-72% wp) B At e ++++ +++
C bk +4++ ot ++
D +++ +++ +++ EWS
8. Hexaconazole A 75.55 78.88 83.22 84.44 80.52 322.09
(Contaf-5 EC) B - -~ ++ +
C + + - -
D - + - -
9. Propiconazole A 80.11  84.44 86.55 86.66 84.44 337.76
(Tilt-25 EC) B ++ ++ ++ ++
. C o ++ ++ ++
D + + + +
10. Difenconazole A 60.00 62.00  70.00 72.00 66.00  264.00
(Score-10% wp) B 4+ +4+ +++ Gl
C +++ R ++ ++
D ++ ++ @ +
11. Check A 0.00 0.00 0.00 0.00
B At R +++4+ ++++
C " +dt4 +44+ .
D +4+ +44 4+ TN

" Average of four replications.
** Maximum toxicity index is 400.

+4++
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A - Mean per cent inhibition, B-Microconidia,
c - Macroconidia, D -Chlamydospore

gporulation

.+ Absent, '+ Scenty, '++' Moderate, '+++' Good, '++++ Abundant

S.Em. +
C.D. at 5%
TABLE 2

Between fungicide
0.373
1.043

Between conc. & Within fungicide

0.746
2.087

47

per cent inhibition of growth and sporulation of F. solani at different concentrations of various
non-systemic fungicides.

Concentration in ppm

Sr.  Non-Systemic C, C, C, C, Mean Toxicity
No. fungicides index**
1. Mancozeb A* 5486 61.33 66.52 67.80 62.63 250.51
(Dithane-M-45-75 % B s e ot e
WP) C St e 4 ++
D ++ A ++ ++
2. Captan A 68.66 72.22 79.66 80.00 75.14 300.54
(Captaf - 50 % WP) B i e ++ =+
C ot - o+ ++
D ++ ++ - -
3. Thriam A 83.33 88.77 92.28 92.53 89.23 356.91
(Thiram-75% WP) B + - - -
C + - -
D . ; 5 .
4. Chlorothalonil A 68.88 72.22 74.44 75.55 72.77 291.09
(Kavach-75 % WP) B e ++ ++ ++
C ++ ++ ++ ++
D ++ ++ + +
5. Ziram A 77.77 8222 83.83 84.44 82.07 328.26
(Cuman-L-27% EC) B + ++ + +
C ++ + + +
D + - - -
6. - Control A 0.00 0.00 0.00 0.00
' B P ++++ ++++ +4++
C e+ 4+ ++++ ++++
D +++ +++ +++ +++

* Average of four replications.

" Maximum toxicity index is 400.

A - Mean per cent inhibition, B - Microconidia,
C - Macroconidia, D - Chlamydospore
Sporulation : |
' Absent, '+ Scanty, '++ Moderate, ‘+++ Good, '++++ Abundant
Between conc.&
Within fungicide

S.Em. +
C.D. at 5% -

Between
fungicide
0.298
0.843

0.596
1.686
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TABLE 3
Management of cotton root rot caused by F. solani.**
__*ﬁ--—-.
Sr. Soil amendments Plant mortality
No. (%)
y Carbendazim (0.05%) 29.49
(32.89)
o Thiophanate methyl (0.07%) 44 .95
(42.10)
3. T. harzianum 14.99
(22.78)
4. Neem cake 34.63
(36.05)
5. Castor cake 59.97
_ (50.75)
6. Carbendazim (0.05%) + T. harzianum 19.98
(26.55)
7. Thiophanate methyl (0.07%) + T. harzianum 34.63
(36.05)
8. Neem cake + Carbendazim (0.05 %) 19.98
(26.55)
9. Neem cake + Thiophanate methyl (0.07%) 34.63
(36.05)
10. Castor cake + Carbendazim (0.05%) 39.98
(39.22)
11. Castor cake + Thiophanate methyl (0.07%) 4495
(42.10)
12. T. harzianum + Thiophanate methyl (0.07 %) + 24.98
Neem cake (29.72)
13. T. harzianum + Carbendazim (0.05%) + Castor cake 34.63
: (36.05)
14. T. harzianum + Carbendazim (0.05%) + Neem cake 9.99
' (18.43)
15. T. harzianum + Thiphanate methyl (0.07%) + 44.95
Castor cake (42.10)
16. Control 79.90
(63.:36_)_____
S. Em. + 3.238
C. D. at 5% 9.213

Figures in parenthesis are transformed values.
** Average of four replications.
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(14.99%), neem cake + carbendazim
(19.98%), drenching with carbendazim
(29.49%) compared to control (79.90).
Sharma et al. (1993) reported that
F. solani, 1 infestation in soil was
suppressed effectively by the presence
of T. harzianum and T. koningii,
Chakrabarti and Sen (1991) also
recorded that addition of neem cake to
soil effectively reduced the pathogenic
population of F. solani. According to
Dohroo and Gupta (1995) incidence of
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Existing Farming and Cultural Practices of Coconut Cultivation
Followed by the Growers in Valsad District (South Gujarat)
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Department of Horticuiture, N. M. College of Agriculture,
Gujarat Agricultural University, Navsari-396 450

ABSTRACT

The existing farming and cultural practices of coconut cultivation followed by the growers in Valsad district
(Svuth Gujarat) situation, a diagnostic survey study was carriedout from the Department of Horticulture, N. M.
College of Agriculture, Gujarat Agricutural University, Navsari Campus, Navsari during the year 1996-97. In
all, 50 farmers were selected from 36 villages of six talukas in Valsad district (South Gujarat).

The study revealed that majority of the respondents (coconut growers) had grown mango, chiku, banana,
papaya as major fruit crops in addition to coconut crop. Mostly, the cultivar “West Coast Tall' was in use
for planting. The cultivators were equally aware of coconut varieties viz., Dwarf Green and West Coast
Tall. Almost half (44 per cent) respondents had adopted recommended spacing and purchased seedlings
from private nurseries. About 43.4 per cent of the respondents had adepted regular planting method, two
third (68 per cent) respondents had observed bearing stage in coconut which belonged to medium group.
Majority of the respondents (60.34 per cent) had adopted basin method of irrigation and plant protection
measures. The maximum 96 and 84 per cent of the respondents had applied FYM and chemical fertilizers
to coconut palms, respectively. Nearly three fourth of the respondents (72.72 per cent) had applied common
salt around the coconut stem. It was interesting to note that 94 per cent of the respondents were of the
positive opinion for adopting coconut cultivation. The major reason for low productivity of coconut was
poor adoption of improved package of practices followed by the farmers. So it can be summarized that
coconut farmers should adopt improved package of practices for more profit.

(Received on. lst Aug.. 2000)

INTRODUCTION

Coconunt (Cocos nucifera L.) is an
important cash as well as oil seed crop.
Its uses are too many and varied. It has
been referred to as the "Man's most
useful tree,"” "King of the tropical flora"
and also known as "Kalpavriksha"
(Markose et al., 1993).

The option of farming in agriculture is

governed by the farmer's farming choices
in individual farm. These choices are
directly governed by specific purpose forf
which the crops are being grown, which
depend on geographical factors and
socio-economic circumstances. For better
monetary return the farmers shifted thelr
farming pattern from food production to
cash crops, especially to coconu!
cultivation in Gujarat.

**  Present address
Agricultural University, Navsari-396 450.

: Assistant Professor of Horticulture, N. M. College of Agriculture,

Gujara!
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Gujarat occupies 1600 km seacoast
out of 8129 km coastal length of the
country. However, the coconut area and
production share of nuts in Gujarat is
less than 1 per cent. Thus, tremendous
expansion possiblities exist to increase
the area and production in Valsad district
which is next to Saurashtra region
(Anon., 1998).

In southern part of Gujarat, the
horticultural and plantation crops are
much popular. Higher production per unit
area from the orchards coupled with
higher profits is the primary goal of any
farmer. For this, it is essential to adopt
improved agro-management
recommended practices based on
research findings. In field survey, it was
revealed that the knowledge on coconut
production technology was found very
poor among the farmers, hence the
findings of this research suggest
improved cultivation practices to be
followed by them.

MATERIALS AND METHODS

The study was conducted through a
field survey in Valsad district of South
Gujarat during the year 1996-97 by using
random sampling technique. In all, 50
coconut growers (Respondents) were
randomly selected from 36 villages of six
talukas. The randomization was done
with the help of computer. The coconut
growers were contacted individually on
their farm and data were collected by
using a interview schedule viz., major
fruit crop grown, coconut variety planted,
knowledge for coconut variety, spacing,
source of seedlings, coconut planting
system adopted, age when the palms
come into bearing stage, irrigation

- FARMING AND CULTURAL PRACTICES OF COCONUT CULTIVATION 51

method, use of FYM, fertilizer and plant
protection measures. Additional
information of farmer's innovations and
their opinion regarding coconut cultivation
were also collected.

RESULTS AND DISCUSSION

The data regarding existing farming
and cultural practices were collected and
are presented in Tables 1 to 3.

The data regarding major fruit crops
grown by the respondents are presented
in Table 1 (a). Majority of the
respondents had grown mango to the
extent of 40 per cent, while 33.70, 3.20,
2.10 and 21.00 per cent respondents
were grown for chiku, banana, papaya
and other fruit crops, respectively. These
findings indicate that major fruit crops,
mango and sapota are being grown in
this region. Similar findings were reported
by Desai (1994).

The data regarding coconut varieties
planted by the respondents are
presented in Table 1 (b). About 62 per
cent of the respondents had planted
coconut variety West Coast Tall followed
by 34 per cent mix varieties of coconut.
Only 4 per cent respondents had planted
improved and high yielding hybrids of
coconut, while Dwarf Green variety was
not grown by any of the farmers
probably, due to lack of information. It
indicates that knowledge of crop varieties
is of vital importance as it has direct
relation with information technology.

The data regarding the knowlege of
different coconut varieties of respondents
are presented in Table 1 (c). It revealed
that 32.48 per cent respondents had
knowledge regarding Dwarf Green (Lotan)
variety followed by 31.85, 25.48 and 10.19
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per cent respondents had knowledge of
WCT, hybrids and Gandevi Selection,
respectively. These findings are in
agreement with those of Naik (1972),
Kapadiya (1994) and Shehan et al. (1 995).

The data regarding the adoption of
spacing between two palms are
presented in Table 1 (d), which revealed
that 52 per cent respondents had not
adopted the recommended spacing for
coconut crop, while 38 per cent
respondents had adopted the
recommended spacing of 6.0 m x 6.0 m
and 10 per cent 7.5 m x 7.5 m in their
coconut gardens. It showed that the
respondents had tendency to keep
narrow spacing than the recommended
one to accommodate more number of
trees per unit area. Similar findings were
reported by Shehan et al. (1995).

Coconut is a highly cross-pollinated
crop hence, selection of coconut
seedlings play a vital role to increase the
production. The data so collected are
presented in Table 2 (a). It revealed that
majority of the respondents (49.21 per
cent) purchased seedings from private
nurseries followed by Government and
Gujarat Agricultural University nurseries
(30.16 per cent) and from other farmers
(15.87 per cent) while only 4.76 per cent
respondents used their own seedings.
However, workers like Thampan (1971)
and Satyabalan (1984) reported that
selection of quality seedlings alone can
increase the yield by about 10 per cent
and for the successful production of any

crop, elite planting material has
paramount importance.
The data regarding coconut

cultivation system adopted by the
respondents are presented in Table 2

: FARMING AND CULTURAL PRACTICES OF COCONUT CULTIVATION 53

(b). It indicated that 43.40 per cent
respondents had adopted regular
planting (sole crop) followed by 33.96
per cent, who had adopted irregular
method of planting, while 22.64 per cent
respondents had adopted border
planting. As far as border planting is
concerned, these findings are in
conformity with those reported by
Anonymous (1990) and Desai (1994).

In coconut crop main difficulty faced
by the farmers is that it takes long
gestation period for reaching bearing
stage. So the information collected are
presented in Table 2 (C). It showed
that 68 per cent (highest) of the
repondents had observed bearing stage
in coconut which belonged to medium
group (6.1 to 10 years), while 30 per
cent respondents found to be in early
group followed by late group (2 per
cent). According to Menon and Pandalai
(1960), closely planted palms take much
more time to commence bearing than the
palms planted at an optimum distance.

Regarding adoption of irrigation
method followed in coconut orchards, the
data collected are presented in Table 2
(d). It is clear from the data that 60.34
per cent respondents had adopted the
basin method of irrigation, while 29.31
per cent respondents had adopted flood
method, only 6.90 per cent and 3.45 per
cent had adopted drip and sprinkler
methods of irrigation, respectively. The
present findings are in agreement with
those of Naik (1972), Nair et al. (1988),
Raveendran (1983) and Varadan and
Madhavachandran (1991).

The data regarding use of farm yard
manure by respondents were collected
and are presented in Table 3 (a). It
revealed that 96 per cent of the
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respondents had applied farm yard
manure, while only 4 per cent
respondents had not applied farm yard
manure in coconut gardens. The data
regarding use of chemical fertilizers by
respondents were collected and are
presented in Table 3 (b). It revealed that
84 per cent respondents had applied
chemical fertilizers, while only 16 per
cent repondents did not apply chemical
fertilizers. Various scientists like Santha
et al. (1993), Shehan et al. (1995) and
Kulpati et al. (1997) working on coconut
noted similar trend in respect of use of
manures and chemical fertilizers. It
revealed that they followed scientific
practices for coconut cultivation.

The data regarding plant protection
measures followed. by the respondents
collected and are presented in Table 3
(e). It revealed that 60 per cent
respondents had followed plant protection
measures, while 40 per cent had not
followed the same. These findings are in
accordance with those reported by Naik
(1972) working on mango and
Shanmukappa (1978) working on
arecanut. Contrary findings were reported
by Singh (1968) working on fruit crops,
Patel et al. (1981) working on mango
and lemon and Kulpati et al. (1997)
working on coconut. They further
reported that most of the growers had
nat adopted plant protection measures.
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Environmental Awareness and Mass Media Exposure -
A Study Among Rural and Urban School Children

R. K. Doharey ** and S. K. Mishra
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B. H. U, Varanasi - 221 005

ABSTRACT

The study on the awareness of school children about the enivronment and pollution was conducted
at Institute of Agricultural Sciences, Banaras Hindu University, Varanasi. The response of rural and
urban school children to various media about the environment was assessed. Compared to rural school
children the urban ones were found to have better exposure to mass communication, newspapers,
magazines, radio and Television and general awareness about the environment and pollution. The
suggestions to increase the awareness among the rural children have been made by introducing
environment in the course curriculum at all levels of education, including primary level. The publicatiou
of literature on environmental issues and distribution of the same among rural and urban school children

have also been suggested.

INTRODUCTION

Now-a-days environmental imbal-
ance is a serious problem due to
increasing pollution from industries,
traffic, deforestation and non matching
a-forestation (Rana and Singh, 1997).
Therefore, environmental issues have
emerged as a major global concern for
human survival. A large number of
international and global organizations,
with the collective wisdom of the
scientists, economists and planners
have joined to settle the environmental
issues confronting the nations and the
physical world-the basic life support

(Received on 11th March, 1998)

system, namely, land, water, flora and
fauna and the atmosphere are under
severe threat both in developing and
developed countries.

In view of deterior~ting situation of
environment and dwindling natural re-
sources the Government of India, Non-
Governmental organizations and Intema-
tional Agencies as well, are constantly
putting the efforts to arrest the OV:T
exploitation of nature and to protect the
environment. Recently- in India, environ-
mental considerations have influenfﬁ
governmental policies for developmid
leading to inureased awareness an

vi-
action (Saha, 1997). Thf_gfﬁs_?-f/@’
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ronmental educaton are 'to develop a
world population that is aware of, and
concerned about total environment and its
associated problems and commitment to
work individually and collectively towards
solution of current problems and the pre-
vention of new ones'. (UNESCO, 1997).

An awareness campaign among
riral and urban school children was
unched in the Department of Exten-
sion Education of the Institute of Agri-
cultural Sciences, Banaras Hindu Univer-
sity, Varanasi to find out stat of environ-
mental awareness as how the rural and
urban school children feel concern about
this major health issue. The study was
planned with the objective : (i) to know
the level of mass media exposure of
the selected school children, (ii) to
assess the level of exposure of the
selected children to different environ-
mental issues through different mass
media and (jii) to assesss the level of
awareness of the selected children
regarding general environmental issues

and pollution.
MATERIALS AND METHODS

Two Community Development
Blocks, namely, Kashi Vidyapeeth and
Niyamtabad were randomly selected
from the blocks for purposively selected
varanasi district. Then Bachchavan
village of Kashi Vidyapeeth for selection
of rural respondents and Ramnagar
township of Niyamtabad for selecting
urban respondents were selected. The
Mahamana Malviya Inter College of
Bachchavan village and Prabhu Narayan
Rajkiya Inter College, Ramnagar town-
ship were selected purposively. Twenty
students each from high school and in-
iermediate classes, were selected on

the basis of stratified random sampling
method. Thus, the total number of re-
spondents in the sample were 40 urban
and 40 rural, making a total of 80
respondents. The data on the following
responses were collected with the help
of a structured interview scheduled,
specially constructed for the present
investigation.

1. Response to mass-media, such as
newspaper, magazine, radio and TV/
VCR.

2. Exposure of respondents to environ-
mental news through newspapers in
respect of soil, air and water pollu-
tion, pollution control, aforestation,
deforestation, ozone layer, clean
environment and wild life.

3. Exposure of respondents to
environmental news through maga-
zines in terms of earth, river, soil,
air, water, noise and light pollution
and save ozone layer.

4. Exposure of respondents 1o
programmes on TV and radio in
terms of entertainment, children,
general knowledge, agriculture,
sports, environment, ladies and Na-
tional and International programmes,
news and quiz.

5. General awareness of respondents
to environment and pollution.

The interpretation of results has been
done through frequency distribution of
events and finally by working out the
percentage of frequency appearing in
each class.

RESULTS AND DISCUSSION

The results of the present study
have been interpreted and discussed
under the following the four categories
of responses by the rural and urban
school children.



1‘2‘3(2)
1. Response of school children to respondents to different magg Mo
mass media . given in Tﬂb'e"1. dla iS
The distribution of response of
TABLE 1
Distribution of respondents based on their mass-media participation.
Frequency of participation T e
sl Kinds of Rural (40) Urban (40) T
No. multimedia H.Sc. Intermediate H.Sc. Intermediate | Total (80)
(n = 20) (n = 20) (n = 20) (n = 20) (n = eq ]
o [ 3
1. Newspaper 7 9 16 19 51
(35.0) (45.0) (80.0) (95.0) (63.75)
5 Magazine 5 1 13 15 44
(25.0) (55.0) (65.0) (75.0) (55.0)
8 Radio 20 20 20 20 80 |
(100.0) (100.0) (100.0) (100.0) (100.0)
4. T.V.N.CR. 20 20 20 20 80
(100.0) (100.0) (100.0) (100.0) (100.0)

(Figures in parentheses indicate percentage).

It is clear from the frequency distri-

bution given in Table 1 that all the se-

lected rural and urban school children
used to listen the Radio and Television
regularly. As much as 35 and 25 per
cent rural high school children were
found reading newspapers and maga-
zines, respectively. Among the urban
high school children the corresponding
figures were 80 and 85 per cent. In
case of urban Intermediate children the
percentage is even more as 95 and 75
per cent were found reading news-
papers and magazines weekly. These
figures clearly indicate that the exposure
of the urban school children to mass
media is better than of the rural areas.
Also, the exposure of intermediate
school children to mass-media is better
than that of the high school children.

This suggests that the environment and
the level of education have direct effect
on the exposure to mass media.

2. Exposure of school children 10
environmental news through news:
papers :

The distribution of school children in
terms of their exposure to environmen
tal news through newspapers is given
Table-2.

The data given in Table 2 sugges!
that among the rural children 10, 75
and 2.5 per cent had come across
news on water pollution, a-forestation
pollution control, ozone layer and clean
environment, respectively. From 1
newspapers 'Aaz' and ‘Dainik Jagm"
5.0 and 2.5 per cent children had I'F_an
news related to river and water pollu©
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TABLE 2
Exposure of respondents to news through newspapers.
Sl. Content Frequency of Respondents
No. Category Rural (n = 40) Urban (n=40)
Name of newspapers Name of newspapers
Aaj D. Jagran | T. of India Aaj D. Jagran | T. of India
1. Water 4 1 0 2 1 0
pollution (10.0) (2.5) (0.0) (5.0) (2.5) (0.0)
2. Air pollution 0 0 1 7 1 0
(0.0) (0.0) (2.5) - (17.5) (2.5) (0.0)
3. River 0 2 0 2 2 0
pollution (0.0) (5.0) (0.0) (5.0) (5.0) (0.0)
4, Pollution 1 0 0 1 2 0
control (2.5) (0.0) (0.0) (2.5) (5.0) (0.0)
o A-forestation 3 0 0 0 0 0
(7.5) (0.0) (0.0) (0.0) (0.0) (0.0)
6. Deforestation 0 0 0 0 1 0
(0.0) (0.0) (0.0) (0.0) (2.5) (0.0)
T Ozone layer 1 1 1 1 2 2
(2.5) (2.5) (2.5) (2.5) (5.0) (5.0)
8. Soil 0 0 0 2 - 1
pollution (0.0) (0.0) (0.0) (5.0) (2.5)
9. Clean 1 0 0 0 1 0
environment (2.5) (0.0) (0.0) (0.0) (2.5) (0.0)
10. [ Wild life 0 0 0 0 1 0
(0.0) (0.0) (0.0) (0.0) (2.5) (0.0)

(Figures in parentheses indicate percentage).

ind ozone layer each. The Times of
\dia, being English newspaper does not
hve easy access of the rural children
& only 25 per cent had read about air
plution and ozone layer. Regarding the
vran children the trend in response to
Uerent categories of newspapers was
alost identical.

3. Exposure of school children to
environmental news through
magazines :

The data on the exposure of school
children to environmental news

published in magazines are given in
Table-3.
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The data given in Table 3 suggest
that all the aspects of environment had
peen read at least by few of the stu-
dents from “Pratiyogita Darpan”, "Vigyan
pragati" and "Competition Master’. As
"Saras Salil" and 'Sarita" are not sci-
ence magazines a very few articles per-
taining to environment are published. As
many as 55.0 and 65.0 per cent of
rural children had read about air pollu-
tion from “Pratiyogita Darpan" and
"Vigyan Pragati" followed by other as-
pects of pollution.

Among the urban school children, air
and river pollution were read from all the
selected eight magazines at least by few
respondents. Also, as many as 72.5 and
77.5 per cent of respondents had read
about air pollution from “Vigyan Pragati”
and “Pratiyogita Darpan” respectively.
Save ozone layer being an important area
of environment was read by 55, 45 and

TABLE 4

Exposure or respondents to different progrmmes on Radio and TV.

63

22.5 per cent of urban childeren from
"Vigyan Pragati" and "Pratiyogita Darpan”
and "“Science Refresher", respectively.
Other aspects of pollution were read by

few students only.

It can be concluded from the data
given in Table 3 that exposure of both rural
and urban school children was below
expectation, in case of rural school children
it was more pronounced. There appears to
be lack of interest towards environment
related news or even difficulties in getting
magazines or non-coverage of environ-
ment news by the magazines.

4. Exposure of school children to
different programmes on radio and

television :

The data related to exposure of
school children to different programmes
on environment through radio and tele-
vision are given in Table-4.

Freqguency of Respondents
Sl. | Type of Programmes Radio Television
No. Rural Urban Rural Urban
(n = 40) (n = 40) (n = 40) (n = 40)
1. | Entertainment programme 29 37 21 39
(72.5) (92.5) (52.5) (97.5)
2. | Children's programme 4 1 0 11
2 (10.0) (27.5) (0.0) (27.5)
3. | G. K. programme 17 31 7 23
e (42.5) (77.5) (17.5) (57.5)
4. | News 29 18 13 16
(72.5) (45.0) (32.5) (40.0)
5. | Agricultural programme 21 2 6 8
’ bz (52.5) (5.0) (15.0) (20.0)
6. | Sports programme 8 33 14 36
HOER RS (20.0) (82.5) (35.0) (90.0)
7. ' e i { 26 13 29
Environmental programm (175) (65.0) (32.5) (72.5)
8. ] 4 0 3 7
Ladies programme (10.0) 0.0) 7.5) 75
9. | Quiz 0 0 6 22
(0.0) (0.0) (15.0) (55.0)
10. | G. 0 0 7 11
K. Programmes (0.0) (0.0) (17.5) (27.5)

(Figures in parentheses indicate percentage).
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TABLE &

Levels of awareness of respondents to general environmental issues and pollution.

Sl. Issues on General Frequency of Respondents )
No. Environment and Pollution Rural (n = 40) Urban (n = 40)
——c
Aware Not Aware Aware Not Aware
1. | Length of Ozone layer 5 35 21 19
(12.5) (87.5) (52.5) (47.5)
2. | Profit of ozone layer 9 31 25 5 |
(22.5) (77.5) (62.5) (37.5)
3. | Depletion of ozone layer 7 33 24 16
(17.5) (82.5) (60.5) (40.0)
4. | Heating of earth 9 31 18 22
(22.5) (77.5) (45.0) (55.0)
5. | Effect of heating earth 4 36 14 26
(10.0) (90.0) (35.0) (65.0)
6. | Effect of acid rain 10 30 - 19 21
(25.0) (75.0) (47.5) (52.5)
7. | Source of river and water 14 26 33 7
pollution (35.0) (65.0) (82.5) (17.5)
8. | State of water surface 2 38 31 9
in earth (5.0) (95.0) (77.5) (22.5)
9. | Forest cover in the earth 6 34 28 12
_ (15.0) (85.0) (70.0) (30.0)
10. | Advantage of plants 19 21 37 3
(47.5) (52.5) (92.5) (7.5)
11. | Endangered Animals 7 33 17 23
(17.5) (82.5) (42.5) (57.5)
12. | Solar system ; 2 38 22 18 ]
(5.0) (95.0) (55.0) (45.0) |
13. | No. of planets . .=~ 13 27 38 2
- (32.5) (67.5) (95.0) (5.0)
14. | Importance of plants 19 21 40 _0__-—
(47.5) (52.5) (100.0) (0.0)

(Figures in parentheses indicate percentage).
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A perusal of the table reveals that
majority of the rural children were |is-
tening to radio programme like news
(72.5%), entertainment programmes
and agricultural programme (52.5%)
whereas environmental programmes
were listened by only 17.5% of the
rural respondents. Among the urban
students, programme relating entertain-
ment (92.5%), general knowledge
(77.5%), sports (82.5%) and environ-
ment (65.0%) were preferred.

Among the T.V. programmes, most
of the rural children were viewing
entertainment programmme (52.0%),
followed by sports programme (35.0%),
news (52.5%) and environment
programme (32.5%). Other programmes
were not much preferred by this group
of students.

Among the urban school children
as many as 97.5% of them preferred
entertainment programmes, closely
followed by sports (90.0%). It is a
matter of great satisfaction that as high
as 72.5% of urban respondents were
viewing environment related programme
on telivision. Other programmes were
hardly viewed by urban children.

5. Awareness of school children to
general environmental issues and
pollution :

The data related to awareness Of
school children to general environmen-
tal issue and pollution are given in
Table-5.

The data given in the above table
show that only 47.5% of the rural chil-
dren were aware of the importance
and advantages of plants, followed by
sources of river and water pollution
(35.05%) number of planets (32.5%),
heating of earth (22.5%), project of
ozone layer (22.5%), effect of acid rain
(25.0%), and depletion of ozone layer
(47.5%). On the other hand, among
the urban school children the level of
awareness was found highly satis-
factory, barring few issues.

The above findings reveal that
awareness about the environment and
pollution was higher among the urban
children than that in rural areas.

The above results clearly indicate
that mass-media play a very important
role in communicating and disseminating
the environmental related issues, articles
and programme. Therefore, to overcome
the barriers in the way to successful con-
servation of environment, the environ-
ment education should be given proper
emphasis in the course curriculum at all
the levels of education, starting from
primary level.

The literature, specially on environ-
ment may be printed and distributed
among the school children with the
help of mobile library. Also, the Gowt.
should prepare plan to implement the
concept of environment savers club like
“Yuvak Mangal Dal" and mobilize the
environment protection activities.
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Attitude of Mango Orchard Growers Towards Drip Irrigation System

C. P. Desal, ** M. R. Patel, Arun Patel, J. C. Trivedi

Directorate of Extension Education, Gujarat Agricultural University, Ahmedabad

ABSTRACT

The present study was conducted in six talukas of Junagadh district of Gujarat to know attitude of
mango orchard growers towards Drip Irrigation system. The result of the research revealed that the
majority of the mango orchard growers (66,86 per cent) had moderately favourable attitude towards drip
irrigation system, followed by 18.28 per cent respondents with less favourable attitude. It Is also apparent
from the result of the study that attitude of the mango orchard growers towards drip irrigation system
had posifive and significant relationship with their technoeconomic consequences, innovation-decision process

and extent of economic gain.

INTRODUCTION

Land and water are the two basic
inputs for progress in agriculture and
economic development of any country.
Gujarat State has a relatively lower
share in the overall availability of water
in India. In Gujarat, only 23 per cent of
the total cultivable land of the state is
under irfigation. Even with the fullest ex-
ploitation of the Sardar Sarovar Project,
about 52 per cent of the state agricul-
ture would be dependent on the mercy
of monsoon, particularly erratic, inade-
quate and uncertain rainfall. Hence, it is
necessary to economize the use of
water for agriculture to bring more area
under irrigation. This could be achieved

(Received on 23rd Muy, 2001)

by introducing the advanced method of
drip irrigation. Keeping in the view the
above said facts, it is high time to know
the attitude of mango orchard growers
towards drip irrigation system. Therefore
this study was conducted in the
Junagadh district of Gujarat State.

METERIALS AND METHODS

The present study was couducted in
six talukas of Junagadh district namely
Talala, Malia, Una, Medarada, Vanthli
and Visavadar. These talukas the first
six talukas in the district which were
having maximum number of orchards.
From each of the selected talukas, four
villages having maximum mumber of

** Prasent Address :
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drip sets installed in mango orchards
were selected. The mango orchard
growers, those who had installed and
used drip irrigation system in their man-
go orchards for successively more than
three years, were chosen at random
from each identified village in such a
manner that there would be proportion-
al to total size of mango orchard grow-
ers in respective village fell under each
of the six talukas. Thus, the sample
consisted of 175 respondents for the
study, which constituted 24 per cent of
the total size of drip sets under mango
orchards in the district. The data were
collected by arranging personal interview
with 175 mango orchard growers of the
twenty four selected villages with the
help of interview schedule.

Attitude towards drip
system (DIS) :

Attitude refers to the 'degree of pos-
itive or negative affect associated with
some psychological object' (Thruston,
1946). The psychological object for the
present study has been
conceptualization as drip irrigation sys-
tem. Hence, the attitude in present
study means negative or positive reac-
tion of the mango orchard growers
associated with drip irrigation system. It

irrigation

TABLE 1
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was measured with the help of scale
developed by Ingle et al. (1989) ¢,
measurement of attitude of the respon.
dents towards drip irrigation system. Thq
scale consisted of 31 statements apq
the responses of the respondents were
obtained against each statement on 4
five point continuum ranging from
strongly agree to strongly disagree with
scoring of 5, 4, 3, 2 and 1 for positive
statements and vice-versa for nagative
statements. The respondents were
grouped into three categories viz., less
favourable (below Mean - S.D.), Moder-
ately favourable (in between Mean :
S.D.) and highly favourable (above
Mean + S.D.)

RESULTS AND DISCUSSION

(A) Attitude towards drip irrigation
system :

Farmers' attitude towards drip irriga-
tion system was measured with the help
of an attitude scale developed by Ingle
et al. (1989). The respondents were
grouped into three categories viz., less
favourable (upto 90 score), moderately
favourable (in between 91 to 114 score)
and highly favourable (above 114
score). The data in this respect are pre-
sented in Table 1 and Figure-1.

Distribution of Mango Orchard Growers according to their level of attitude towards drip irri-

gation system.

Sr. Level of Attitude Score range Frequency Per cent
No.

1. Less favourable upto 90 32 18.28
2. Moderately favourable 91 to 114 117 66.86
3 Highly favourable Above 114 26 14.86

Mean = 102.331.

SD = 11.850



It is apparent from the Table 1 that
majority of the mango orchard growers
(66.86 per cent) had moderately
favourable towards drip irrigation system
followed by 18.28 per cent respondents:
with less favourable attitude. Whereas
14.86 per cent of them had highly
favourable attitude towards drip irrigation
system.

It can be inferred from the findings
that majority (66.86 per cent) of the
respondents had moderately favourable
attitude towards drip irrigation system.
This may be due to the facts that farm-

MODERATELY
FAVOURABLE
(66.86%)

FIG. 1 : DISTRIBUTION OF MANGO OR
LEVEL OF ATTIT

(B) Relationship between attitude to-
wards drip irrigation system and
techno-economic consequences :
The calculated correlation coefficient

(r = 0.2502) value was found to be

positive and significant at 0.01 level.

Hence, the null hypothesis was rejected.
It can be concluded that attitude of

the mango orchard growers towards
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ers might have been motivated through
tremendous benefits of drip irrigation
system under acute shortage of water
as well as they are provided the finan-
cial incentives under central and state
governments sponsored schemes for
drip irrigation which in turn might have
played a major role in building up
favourable attitude among farmers to-
’.'Nal:ds drip irrigation system. The finding
is in agreement with the findings of
Konde (1987), Ingle and Sagane (1992),
Mande et al. (1993) and Chaudhari
(1995a).

LESS
FAVOURABLE
(18.28%)

Y HIGHLY
FAVOURABLE
(14.86%)

CHARD GROWERS ACCORDING TO THEIR
UDE TOWARDS DRIP IRRIGATION SYSTEM.

drip irrigation system had positive

and significant relationship with their

techno-economic consequences.

(c) Relation between attitude towards
drip irrigation system and innova-
tion decision process :

It is obvious from the study that
attitude of mango orchard growers
towards drip irrigation system had



positive and significant relationship with

the nnovation decision process.

(D) Relationship between attitude
towards drip irrigation system and
extent of economic gain :

It is evident from the study that
attitude of mango orchard growers was
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ABSTRACT

Three stability analysis models proposed by Eberhart and Russell (1966), Perkins and Jinks (1968)
and Freeman and Perkins (1971) were compared empirically for their efficiency using data of weed con-
trol experiment wherein nine genotypes were under study. Considering the ranking pattern of genotypes
based on stability parameters, degree of freedom associated with regression, information used in estimat-

ing stability parameters and smplicity in estimation, the Eberhart and Russell's model was recommended
for stability analysis of genotypes tested in varying agronomic experiments.

INTRODUCTION

Stability in performance is a desirable
property for selection or recommendation
of specific genotype in plant breeding
programme. The concept of stability is
either biological or agronomical (Becker,
1981). Biologically a genotype with
minimum variance under different
environments is considered as stable. An
agronomically stable genotype has
minimum interaction with environments
but responds to favourable environment
(s). Number of statistical methods have
been proposed (Lewis, 1954; Wricke,
1962 and 1966; Finlay and Wilkinson,
1963; Eberhart and Russell, 1966;

7

(Received on 8th May, 2001)

Perkins and Jinks, 1968; Freeman and
Perkins, 1971; Tai, 1971; Shukla 1972
and Lin and Thompson, 1975) to evaluate
phenotypic stability of genotypes.

Literature on use of stabilitry concept
for comparing genotypes is available in
plenty. But literature on comparison of
stablility analysis models (Kaltsikes and
Larter, 1970, Fripp, 1972, Luthra and
Singh, 1974; Virk et. al, 1991 and
Prajapati, 1994) is very scanty.

The present study aims to compare
some stability analysis models empirically
using grain yield data of nine genotypes
of pearl millet tested under varying
agronomically created environments by
weed management treatments.
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METERIALS AND METHODS

EXperimental Details

Nine genotypes of pearl millet, viz.,
GHB 27 (G,), GHB 30 (G,), GHB 32
(G,), GHB 181 (G,), GHB 183 (G,), GHB
184 (Gy), GHB 229 (G,), MH 179 (Gy)
and BK 560 (G,) were studied under four
weed management treatments, viz.,
unweeded - control (E,), weed free-hand
weeding (E,), Atrazine @ 0.75 kg a.i/ha
(E,) and Atrazine 1.25 kg a.i./ha (E,) by
the Weed Control Research Project,
B. A. College of Agriculture, GAU, Anand
during kharif season of 1990, 1991 and
1992. The experiment was laid out in
split plot design with four replications.
Genotypes (subplot) were sown in the
first week of July every year. Recommen-
ded cultivated practices were followed
through out the period of experimenta-
tion. The grain yield data recorded on
net plot basis-three rows each of 5.0 m
length, the inter and intra row spacings
were 45 cm and 10 cm respectively were
subjected to statistical analysis.

Statistical Methods

Analysis of variance was followed
for year wise and combined analysis.
Further the stability analysis was carried
out as per Eberhart and Russell's
model (ER), Perkins and Jink's model
(PJ) and Freeman and Perkin's model
(FP) to estimate stability parameters. In
ER model three stability parameters
viz., mean performance (Y), regression
of ‘mean performance on environmental
index (b&) and mean squa.e deviation
form regression (S? (E)] for each
genotype were estimated. In PJ model
also three stability parameters, viz.,
mean performance (Y), regression of
Genotype x Environment (G x E)
interaction ‘'on environmental index (B)

GAU RES. J. 2001, 26

and mean square deviation from
regression [S” ,(P)] were estimatey
(Note : S?,(E) and [S” (p)] have the
same values). In case of FP mode|
mean performance (Y), regression
coefficient (Bf) and mean square
deviation from regression (5% _(F)] were
estimated wherein as per method, one
replication was considered for measy.
ring environmental index whereag
remaining three replications were useq
for estimating stability parameters,
Simple correlation coefficients (r) bet-
ween stability parameters were worked
out for studying association behavioyr
of the parameters and thereby signify
the comparison of models.

RESULTS AND DISCUSSION

‘The variable effect of genotype (G),
environment (E) and G x E interaction on
grain yield was significant in individual
year (Y) as well as in pooled analysis.
The latter showed non-differential
influence of Y x E and Y x G x E
interaction. Results clearly indicated
differential response of genotype to weed
management treatments (environments)
and also to seasonal variation. The
presence of G x E interaction is causing
problems in ordering the relative responsé
of genotypes and also creating difficulties
in demonstrating significant superiority of
any genotype. Such situation signifies the
need of stability analysis. The objective of
the study was to compare stability
analysis models hence the data were
analysed accordingly. The results are
presented in Table 1 and 2. The stability
parameters (Table 1) revealed high
heterogeneity among regression coeffi-
cients in individual year and also for
pooled data. For bravity only pooled data
are discussed here.
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Estimates of stability parameters based on four environments using various models for grain yield.

-;ta_ar Genotype

Y

e ! b5 B b 8. (E) S (F)
1990 G1 2.04 1.19 0.19*  0.66 0.01 -0.30
G2 2.06 1.20 0.20 1.12 0.07 -0.16
G3 1.72 0.71 -0.29 0.33 -0.06 -0.12
G4 2.44 1.13 013  1.20 0.21* 0.09
G5 2.32 1.25* 0.25* 0.46 0.16* 0.26*
G6 2.50 0.68 -0.32 0.47 -0.04 0.65*
G7 2.63 1.06 0.06 1.22 -0.04 0.02
G8 2.06 0.64* -0.36* 0.63 0.16* 0.23
G9 1.79 0.84 -0.16 0.94 0.08 0.05
CD 0.05 0.53
1991 G1 1.52 2.07"* 1.07% 1.47 0.18* 0.26*
G2 2.16 0.70 -0.30 0.48° 0.06 -0.22
G3 2.16 0.76 -0.24 -0.07 0.05 -0.09
G4 2.70 1.12 0.12 0.46 -0.02 -0.20
G5 2.11 1.26* 0.26* 0.65 -0.03 0.03
G6 2.71 0.47* -0.53* -0.04 -0.02 -0.25
G7 2.47 1.23 0.23 1.01 -0.08 -0.30
G8 2.93 0.73 -0.27 0.41 1-0.02 -0.16
G9 1.93 0.55* -0.45* 1.02 -0.04 -0.37
CD 0.05 0.49
1992 G1 2.62 1.36 0.36 171 0.03 -0.06
G2 3.01 0.87 -0.13 1.85 -0.61 -0.07
G3 2.24 0.66* -0.34* -0.47 0.18* 0.12*
G4 3.47 1.26 0.26 1.09 -0.35 -0.07
G5 2.95 0.78 -0.22 1.02 0.19* 0.03
G6 2.79 1.40* 0.40** 2.08 -0.03 -0.20
G7 3.13 1.05 0.05 149 0.01 -0.01
G8 3.61 0.34" -0.66* 2.32 0.16 -0.02
G9 2.74 1.67* 0.67** 2.10 -0.08 0.13*
CD 0.05 0.28
Pooled G1 2.06 1.24* 0.24* ©  1.19 0.22* -0.05
G2 2.41 1,15 0.15 1.22 0.28* -0.09
G3 2.04 0.62* -0.28* 0.34 0.02 -0.09
G4 2.88 1.34* 0.34* 1.29 0.02 -0.02°
G5 2.46 1.03 0.03 0.87 0.04 -0.01
G6 2.67 0.52* -0.48* 0.33 -0.06 -0.13
G7 2.75 1.11 0.11 1.39 0.02 -0.10
G8 2.88 1.10 0.10 0.94 -0.23 -0.31
G9 2.51 1.04 0.04 1.19 0.20* ~0.09
CD 0.05 0.46

Legend : * Singnifcant at 0.05 probability level.
** Singnificant at 0.01 probability level.
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The mean grain yield pooled over
three years, ranged from 2.04 kg (G,) to
2.88 kg (G, and G,), the difference being
significant. The four genotypes viz., G,,
G, G, and G, showed significant bf
and Bi values of which G, and G, with
bt > 1; B, > 0, indicating that these two
genotypes were responsive to favourable
environments, while G, and G, had
bE > 1, B, < 0 showing specific
adaptation to poor environments. Three
genotypes G,, G, and G, deviated

GAU RES. J. 2001. 26 (5

significantly from linearity as S? _(E)>0 for
these genotypes. The ranking pattern for
bt and B, were by definition (r=1,gq
Table 2). Since b, and Bi are related ag
bt = 1+B, the simple correlationg
between these two parameters ig
the same suggesting that both the
models (ER and PJ) were identical. The
ranking pattern of genotypes using
bt values was nearer to similarity to that
of ER and PJ models as r = 0.9510

(Table 2).

TABLE 2
Correlation matrix of stability parameters for grain yield.
1990 Y b, B, v, S2d (E)
bE. 0.490
B 0.490 1.000**
bf. 0.352 0.732** 0.732**
S2 di (E) 0.132 0.169 - 0.169 0.396
S2 di (F) 0.608 0.736"* 0.736* 0.340 -0.015
1991
bE -0.535
B , -0.535 1.000**
bf. -0.570 0.725* 0.725*
S2 di (E) -0.167 0.297 0.297 0.470
S2 di (F) -0.326 0.827** 0.827** 0.572 -0.641
1992
bE. -0.382
B, -0.382 1.000**
bf. 0.669 0.169 0.169
S2 di (E) 0.417 0.428 0.428 -0.047
S2di (F) -0.008 0.433 0.433 0.098 0.064
Pooled
bE 0.160
B 0.160 1.000**
bf 0.169 0.951* 0.951**
S2 di (E) 0.308 0.386 0.386 0.292
S2 di (F) 0.486 0.807** 0.807* 0.294 -0.964**

Legend :

* Significant at 0.05 probability level.
** Significant at 0.01 probability level.
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However, cent per cent association

'was not observed in ranking pattern. In

ER model, G, had the highest regression
coefficient (1.34) while it was with G, in
FP model (1.39). The lowest regression
coefficient value was observed with G_ in
ER model (0.52) and FP model (0.33).
None of the genotype exhibited
significant deviation from regression
under FP model i.e. §* _(F) = 0.

In PJ model a regression of G x E
interacion on environmental index was
worked out while in ER model regression
on mean performance on environmental
index was worked out. This is the basic
difference between these two models.
The sum of square due to evnironment
(linear) in ER model has 1 degree of
freedom whereas same estimate termed
as joint regression in PJ model has E-1
degree of freedom. In normal analysis
linearity component (regression s.s) has
1 degree of freedom. The ambiguity in
degree of freedom associated with
testing of regression component is likely
to affect inference. Apparently from
ranking pattern of genotypes and
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complete information.
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Effect of Phosphorus and Sulphur
on Growth, Yield, Quality and

Nutrient Content of Mustard
(Brassica juncea)

R. L. Davaria, V. D. Khanpara, B. B. Kaneria,
R. K. Mathukia and K. B. Asodaria

Department of Agronomy, Gujarat Agricultural
University, Junagadh - 362 001

Sulphur requirement of oilseeds is
quite large. Uptake of sulphur by the
oilseeds is as much as that of phospho-
rus. Since phosphorus and sulphur are
the constituents of protein, their
relationship is of great importance both
from quality as well as production point
of view. In paucity of information
regarding the effect of phosphorus vis-
a-vis sulphur on yield and biochemical
composition of mustard [Brassica juncea
(L) Czemj. and Cosson] in the South
Saurashtra region of Gujarat, the
Present experiment was undertaken.

A field experiment was conducted
during Winter (rabi) season of 1994-95
at Department of Agronomy, Gujarat
Agricultural University, Junagadh. The
Soil was clayey with pH 8.0, low in
available N (213 kg/ha) and medium in
available P,0, (37 kg/ha), K,0 (185 kg/
ha) and S(10 ppm). The treatments
“Omprising 3 levels of P,0, (0, 25 and
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50 kg/ha) and 4 levels of S (0, 25, 50
and 100 kg/ha) were laid out in factori-
al randomised block design with 4 rep-
lications. The variety ‘Gujarat Mustard-1’
was sown at 45 cm row spacing and
plant to plant spacing of 10 cm was
maintained by thinning 20 days after
sowing. The crop was fertilized with
phosphorus and sulphur as per the
treatments and 50 kg N/ha as a com-
mon dose. Whole dose of P and S and
half dose of N in form of diammonium
phosphate, gypsum and urea were ap-
plied in furrows at the time of sowing
and rest N was top-dressed 45 days
after sowing.

Fresh leaf samples were collected at
50 per cent flowering stage of the crop
and analysed for chlorophyll content
(Arnon, 1949) and leaf sap pH. The
chemical analysis of seeds was done
for estimation of oil (AOAC, 1970), pro-
tein (Gupta et al, 1974) and fatty acid
(Oleic and Linoleic acid) composition
(Mehta and Lodha, 1979) as well as N,
P and S content.

Significantly the highest number of
primary and secondary branches per
plant, siliquae per plant, seeds per
siligua and test weight were recorded
with 50 kg P,0./ha (Table 1). Except
secondary branches per plant, they
were at par with 25 kg P,O./ha.
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Application of 50 kg P,0O./ha evoked
significant response in terms of seed
and stover yields but the later was
found at par with that of 25 kg P,0,/
ha P application did not improve plant

GAU RES. J. 2001. 26

height. Increased mustard yield wity B
application could be ascribed tg the
overall improvement in plant growth ang
yield components. The results corrohoratg
the work of Khafi et al. (1997).

TABLE 1
Growth and yield of wheat as influenced by sowing dates and fertility levels.
Treatments Plant Primary |Secondary | Siliquae/ Seeds/ 1000- Seed st_o_-.:e_;h
height | branches/ | branches/ | plant siliqua seed yield yield
(cm) plant plant weight (g) | (a/ha) | (g/ha)
Phosphorus (kg P,0/ha) ]
0 178.7 6.1 10.7 234 10.8 3.35 1047 | 3500 |
25 1819 | 656 11.0 258 112 | 346 | 1340 | a7.27 |
50 1823 | 6.9 12.6 078 121 354 | 1543 | 39.44 |
S. EM. £ 1.4 0.2 0.4 9 0.3 0.05 0.32 0.77
C.D.(P=0.05)| NS 0.5 1.1 26 1.0 0.14 0.93 2.23
Sulphur (kg S/ha)
0 178.8 6.7 11.1 252 11.5 3.43 12.27 36.28
25 180.4 6.3 11.4 275 11.1 3.45 12.74 36.98
50 183.5 6.8 11.3 248 115 3.47 13.28 37.44
100 181.1 6.8 11.9 252 11.4 3.45 14.12 38.36
S.Bm. %t 1.6 0.2 0.5 10 0.4 0.06 0.37 0.89
C.D. (P=0.05)] NS NS NS NS NS NS 1.07 NS

Sulphur fertilization failed to affect
the growth and vyield attributes (Table
1). Application of sulphur caused
significant variation in seed yield,
wherein application of 50 and 100 kg
S/ha being at par recorded significantly
the highest seed yield. The stover yield
not altered due to S application. Though
growth and yield attributes were not
improved due to S application, but the
average response over phosphorus
might have resulted in increasing seed
yield (Tomar et al, 1997).

Application of 50 kg P,0./ ha signi-
ficantly increased the chlorophyll content
of leaf and phosphorus and sulphur

contents of seed while decreased the
leaf sap pH. Oil, protein, oleic and li-
noleic composition remain unchanged
under various levels of P (Table 2).
This finding is akin to the report of
Patel et al. (1993). Increased P and S
content of seed could be ascribed 10
higher rates of their application ( Trived!
et al., 1995).

~ Sulphur fertilization significantly
increased the leaf chlorophyll content
and decreased the leaf sap P
whereas seed composition of oil, protei
fatty acid, nitrogen, phosphorus @n
sulphur remained unaffected. Khanpar
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gffect of phosphorus and sulphur nutrition on chemical composition of mustard.

- | Leaf composition Seed composition (%)
Treatment | chlorop- | Sap pH|  Oil Protein Oleic | Linoleic | Nitrogen | Phosph-| Sulphur
hyll (mg/g) acid acid orus
Phosphorus (kg P,0/ha)
—__0 0.80 5.92 19.7 38.2 8.37 13.88 3.15 0.689 | 1.149
25 0.84 5.79 20.1 38.8 8.41 | 1400 | 3.21 0.715 | 1.186
50 0.95 5.75 19.9 38.9 8.41 13.94 3.18 0.735 | 1.214
S.Em. 0.01 0.02 0.1 0.2 0.06 0.07 0.02 0.003 | 0.005
C.D.
(P = 0.05) 0.04 0.05 NS NS NS NS NS 0.009 | 0.015
Sulphur (kg S/ha)
0 0.78 5.94 19.8 38.3 8.46 13.91 3.17 0.713 | 1.174
25 0.84 5.91 19.9 38.7 8.35 14.02 3.19 0.707 | 1.180
50 0.87 5.79 19.9 38.9 8.35 14.00 3.18 0.711 | 1.183
100 0.95 5.64 19.9 38.6 8.42 13.84 3.19 0.720 | 1.196
S. Em. £ 0.02 0.02 0.2 0.3 0.07 0.05 0.02 0.003 | 0.006
C.D. 0.05 0.05 NS NS NS NS NS NS NS

et al. (1993) also reported that sulphur
makes adequate availability of iron at
the sites of phorphyrins biosynthesis,
which results in greater synthesis of
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Vegetable Research Scheme,
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The genotype x environment inter-
action influencing any developmental
trait has a great impact on breeding
programme aiming at further genetic
improvement for earliness, plant stature
and plant growth in crop plants. In view
of this an investigation in linseed was
planned to study the G x E interaction
for flowering, maturity, plant height and
seed yield. The experimental material
comprising 10 parents and their 45 F S
was sown in Randomized Block Design
with three replications following 25 x 10
cm spacing in a single row plot of 2.5
m length in three environments viz. irri-
gated and non irrigated at Udaipur
(Rajasthan) and irrigated at Anand

(Gujarat) during October 1994. Stapjy,
analysis for each of the characters un-
der study was carried out following the
procedure Eberhart and Russell (1966)

The pooled analysis variance fq,
seed yield and developmental characters
is presented in Table 1. The variance
due to genotypes was highly significant
indicating that genotypic differences
were exhisted for these characters. The
environment as well as linear
component due to environment were
significant for all the attributes indicating
that the environments over which
genotypes were tested differed from
each other. The non-linear component
(Pooled deviation) was also significant
for the characters under study, which
suggested that there was considerable
genetic diversity in the material studied.
These findings are in agreement
with those of Singh and Shrivastava
(1989), Dubey et al. (1990) and Dhakar
(1994).

The estimates of stability parameters
revealed that out of 55 genotypes 26
25, 21 and 19 showed low mean
values with around unit regression
coefficient and nonsignificant pooled

deviation for days to flowering (eary)
___-_____,.-—-"-

* Part of Ph. D. thesis submitted to R.A.U., Bikaner (Rajasth
: - an - r.
" Present address : Associate Professor, Department of F’Ia#ﬂ Breed) Jr?s ;;?; fgeﬁgtﬁgg RCA, R

Udaipur.
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Mean squares of stability for days to flower, days to maturity, plant height and seed yield.

a—

Source d.f. Days to Days to Plant Seed yield/
o flower maturity height plant
Genotypes (G) 54 122.68"* 64.96" 46.04"* 4.95"
Environment (E) 2 1186.76** 3900.72** 3505.26"" 3311
G xE 108 4.62"* 8.98** 14.30** 218"
E (G x E) 110 26.11 79.74 77.77 2.75
Environment (Linear) 1 2373.34**  7801.47**  7010.60** 66.21*
G x E (Linear ) 54 6.16*" 10.73 16.05 2.11
Pooled deviation 55 3.03** 711 12,32** 2.22*"
Pooled error 324 2.89 3.62 3.44 0.54
Pooled error for 0.96 1.21 1.15 0.18

testing pooled deviation

*, ** Significant at P = 0.05 and P = 0.01, respectively.

days to maturity (early), plant height
(short stature) and seed yield,
respectively. The parent LCK 8605 and
AKL 79 were classifield as stable for
days to maturity and plant height, of
which parent AKL 79 was also stable
for seed yield, this parent could
extensively be utilized in crossing
programme for developing stable
varieties with early maturity, short plant
stature and higher seed yield.

The hybrids viz.,, LCK 88062 x LW
28-9, LW 28-9 x RLC 29, LCK 8605 x
RLC 35, LCK 8605 x Triveni, AKL 79
x Triveni and RLC 35 x Triveni showing
stableness for early flowering, early
maturity and good plant type could be
exploited to isolate segregants with
earliness, dwarf plant type and high
seed yield. Out of these, hybrid RLC 35
x Triveni is of immense value as it also

exhibited stableness for seed yield.
Out of 45 F, S, 17 depicted higher
mean values with around unity regres-
sion coefficient and non significant
pooled deviation for seed yield (Table 2
and Figure 1). Of which, hybrid LCK
88511 x Triveni followed by LC 1048
x Chambal and LCK 88062 x AKL 79
recorded maximum mean values. The
hybrid LCK 88062 x ALK 79 was also
found stable for all the yield contribut-
ing components and is expected to
throw good segregants as the parent
AKL 79 is stable for early maturity,
good plant type as well as seed yield
and its components. Through pedigree
selection better segregants may be
advanced for crop improvement.

(Received on 9th Febru. 1996)
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TABLE 2
Performance of genotypes for phenotypic stability of seed vyield.

Parents/Cross i bi
1. LC 1048 4.81 1.63 1.01
2. LCK 88062 4.80 2.20 0.42
3. LCK 88511 5.12 0.04 1.66
4. LW 28-9 4.22 -1.18 0.43
5. LCK 8605 4.06 1.91 3.91*
6. AKL 79 7.55 -1.62 0.02
7. RLC 29 6.58 1.52 2.04*
8. RLC 35 5.94 0.86 0.61
9. Chambal 7.57 1.02 -0.01
10. Triveni 6.77 -0.08 0.83
11. LC 1048 x LCK 88062 7.16 1.04 2.31"
12. x LCK 88511 8.08 -0.40 0.58
13. x LW 28-9 6.96 -0.35 10.95*
14. x LCK 8605 7.04 0.68 1.13
15. x AKL 79 7.89 1.19 -0.09
16. x RLC 29 7.82 1.00 2.30"
17. x RLC 35 7.89 -0.74 0.40
18. x Chambal 9.64 -1.06 1.60
19. x Triveni 7.02 1.02 -0.13
20. LCK 88062 x LCK 88511 6.59 0.37 -0.09
21. x LW 28-9 6.27 1.69 1.12
22, x LCK 8605 8.15 0.13 0.78
23. x AKL 79 8.43 0.85 -0.10
24. x RLC 29 7.08 0.1 -0.04
25. x RLC 35 8.25 2.66 9.08*"
26 X Chambal 8.96 4.34 5.64*"
27. x Triveni 7.52 0.26 3.10"
28. LCK 88511 x LW 28-9 7.50 1.14 4.66*"
29. x LCK 8605 7.64 0.00 -0.04
30. x AKL 79 7.45 1.83 -0.18
31. x RLC 29 9.09 -2.05 4.56""
32. x RLC 35 7.87 0.77 3.10°
33. x Chambal 7.91 2.05 1.18
34, x Triveni 10.72 -0.61 1.41
35. LW 28-9 x LCK 8605 6.02 1.42 0.42
36. x AKL 79 7.07 1.52 -0.02
37. x RLC 29 6.65 1.84 6.37*"
38. x RLC 35 6.65 0.90 3.08*
39. x Chambal 5.54 0.91 0.98
40. x Triveni 5.63 2.92 1.16
41. LCK 8605 x AKL 79 6.05 2.10 2.26"
42. x RLC 29 6.00 0.29 1.21
43. x RLC 35 5.23 1.01 0.15
44, x Chambal 7.23 2137 1.38
45, X Triveni 7.20 -0.17

Sdi

8.31""
_______,_..-—"’

~ffi
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" Parents/Cross i bi di
6. AKL 79 x RLC 29 5.77 1.58 -0.02
N 47, x RLC 35 7.86 1.26 1.07
) x Chambal 7.85 3.22 12.23*
49. x Triveni 6.15 2.48 0.12
50. RLC 29 x RLC 35 7.60 0.65 5.70*
51, x Chambal 7.66 1.45 -0.08
52. x Triveni 6.37 2.04 a8
53. RLC 35 x Chambal 6.85 3.14 0.38
54 x Triveni 7.34 3.34 0.33
55. Chambal x Triveni 8.17 -1.49 1.59
P.M. (X) 7.04 .
SE of bi - 1.3582

Graphical presentation of gendtypes for seed yield stability
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