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Response of Forage Sorghum Hybrids to Nitrogen

J. R. Patel, P. C. Patel, A. C Sadhu, K. R. Thaker and M K. Gangani

Forage Research Project, Gujarat Agricultural University, Anand Campus, Anand

ABSTRACT

A field experiment was conducted with three forage so:

A rghum hybrids (AS-8, GFSH- -

, ;;u:n}fye:nl::zl; é:;’. :‘:.ngOAgngd 120 kg N/ha) at Forage Research Farm, Anan: ?lea::ai().gg‘?r:::

8 during 1988, 1989 -8 produced significanily higher green forage yleld than pioneer hybrid

1988, 198 as well as on pooled basis. Forage Sorghum hybrids GFSH-1 also gave signifi

T dry matter yield than X-988 during 1988, but they were at par on pooled b:lis ‘Eglnt\i'ﬂr:asd.n(c!mu!:Y

Ll(.‘-ﬂt.lo;l incrgased the forage production, but significant response of N was observed u.pto 40 kg N/ha

E::]n ;rt;ge and dry matter production. Crude protein yield and crude protein content increased
¥ the successive increase in nitrogen levels. From the economic point of view, maximum net

R was fa]so obtained from the application of 40 kg N/ha. ’ )

INTRODUCTION

S:orghum {Sorghum bicolor (L.) Moench)
important cereal fodder crop admirably
ed to varying soil and climatic conditions.
len fertilizer plays an important role in
'sing forage production of sorghum with
Nutritive vajue. The plant height of the
1 GFSH-1 is ranged between 237 to 263
:O“gwith 10 to 15 number of dark and
\ leaves, medium thickness of stem
;Pmpact earhead. Maturity period (50%
ing days) of this hybrid is 67-80 and
ict‘}‘ays for kharif and summer season,

ively. It can also be profitably cultivated

i - , _ .
Ne sodic soils as it performed well in Bhal

j_.:;ﬁSists better to the incidence of pest
ases. |t is also suitable for single as

(Received on 24th Febru., 1992)

well as multicut management. The maximum
green forage vyield produced by the hybrid
GFSH-1 was found 65.95% and 82.07% higher
than the pioneer hybrid X-988 in single cut and
two cut, respectively. To study the forage
production potential of promising hybrid AS-9
alongwith recently released forage sorghum
hybrid GFSH-1 by the Gujarat Agricuitural
University in the year 1992 and Pioneer Hybrid
x-988 under N fertilization, this experiment was
conducted at Forage Research Farm, Gujarat

Agricultural Uni_versity. Anand.

MATERIALS AND METHODS

A fisld experninent was conducted during

kharif seasons of 1989 and 1990 on alluvial

soils, low in available nitrogen (258.7 and



TABLE 1

n levels.
srage yields and other ancillary characters of forage sorghum hybrids as affected by nitroge

N\
. ; haracters
Yield in gfha Morphological ¢ : :
r e g Plant height Leaf length Leaf width Leaf ?rem
Treatment Green forage Crude protein fem) {cm) fem) ratio
\ 1939 1990  Pooled 1989 199U Mean 1989 190 1989 1990 1989 1990 1989 IWU
( N\
Sorghum Hybrids i
AS-9 339 500 420 53 622 579 186.6 212.2 68.6 83.4 4.5 5.8 1.4 074
*(71.5) (93.7) (82.6) **(7.34) (6.56) (6.95) ]
GFSH-1 375 188 432 5.26 620 573 216.1 2154 71.2 82.1 50 6.1 0.75 0.54
(80.6) (87.4) (84.0) (6.45)  (6.93) (6.69)
Pioneer 285 407 346 4.66 629 548 190.3 2064 679 825 39 5.3 0.92 356 |
hvh. X-988 (675) (92.8) (802}  (7.01) (6.70) (6.86)
SEkm. = 16 21 13 _ _ - _ - - - - - - -
(35) (42) (5.0) (=) () (=)
CD. 3 %) 16 60 37 a _ ~ - _ - _ _ - _
(10.4) (NS} (NS) (-) () (-}
Nitrogen (kg'ha)
0 215 318 266 2.81 3.52 3.7 183.9 1905 69.2 81.7 44 5.3 1.11 1.06
(43.7) (624) (53.0)  (6.72) (5.68) (6.20) _
40 330 531 431 496 6.71  5.84 199.7 213.0 67.0 807 4.5 52 093  0.63
(77.7) {100.0) (88.9) (6.39)  (6.68) (6.54) a
80 394 494 444 6.07 6.73 640 203.1 218.4 688 840 4.5 6.3 0.88 42 g
(83.4) (1012) (923)  (7.29) (6.65) (6.97)
=
120 384 519 456 6.53 798 726 2039 2243 719 843 4.5 6.2 0.68 032 5
(85.0) (101.6) (94.8) (7.34)  (7.92) (7.63) '
S Em = 1§ 24 15 _ _ _ <
43 (48 (3.2 (=) (=) () - - - =
C. D3, 53 70 43 B _ _ @
. 128 141y (9.1 {—) (=) (=) B :

Figures in DaFen

Vicmis pudicgies, o

dry wustter vild wnd ** Crude pProtcin conventration (9%

} respectively.
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164.6 kg N/ha). and high in available
phOSPhon_‘S (60.9 and 58.6 kg P,0s/ha) and
medium in potash (230.0 and 250.0 kg
K,O/ha). Twelve treatment combinations
comprising of three forage sorghum genotypes

(AS-9, GFSH-1 and X-988) and four levels of

N (0. 40, 80 and 120 kg N/ha) were tested in
factorial randomized block design with three
replications. Half of the required N in the form
of urea and entire quantity of P,0g5 (Single
superphosphate) @40 kg/ha were applied at
the time of sowing, whereas remaining half of
the N was top dressed one month after sowing.
Other cultural practices were followed as per
recommendations. The crop was harvested at
50 per cent flowering stage. Nitrogen content of
piant was estimated by modified Kjeldahfs
method and crude protein content was worked
out on dry weight basis (Jackson, 1973).

RESULTS AND DISCUSSION

Etfect of Genotypes
Forage sorghum hybrids GFSH-1 and

AS-9 being at par with each other produced’

significantly higher green forage yield than
Pioneer Hybrid X-988 during both the years as
well as when results were pooled. Forage
Sorghum GFSH-1 also produced significantly
higher dry matter yield than X-988 during 1989.
GFSH-1 hybrid also produced the highest dry
matter yield on pooled basis, though the
ditferences were to be not significant. Genotype
AS-9 synthesized the highest crude protein
vield on an average of two years. The higher
forage production in GFSH-1 and AS-9 might
be due 1o higher plant height, leaf length and
leat width due to their potentiality (Table-1).
Patel (1985) and Raj and Patel {1989) reported
th_at hybrid genotypes of forage sorghum gave
higher forage yield than Pioneer hybrid X-988.

HUM HYBRIDS TO N

Effect of Nitrogen

During 1989, application of 80 and
120 kg N/ha produced equally higher green
forage yield and found significantly superior
than no application of N and 40 kg N/ha.
Application of 40 kg N/ha was also found
significantly superior than no application of N.
The differences in green forage yield were
found not significant for 40 kg, 80 kg and
120 kg N/ha and these levels produced
significantly higher yield than no application of
N during 1990 and on pooled basis. The
signifacant response of nitrogen was observed
upto 40 kg N/ha for dry matter yield. There
were no significant differences among 40 kg,
80 kg and 120 kg N/a for dry matter yield
during both the years as well as on pooled
basis and these levels outyielded the control.
The higher forage production with nitrogen
application might be due to low availability of
initial nitrogen in the soil and hence addition
of nitrogen increased plant height, leaf
length and leaf width as compared to
no application of N (Table 1). Patel (1985)
and Pate! et al. (1990) reported that green
forage and dry matter yields of forage sorghum
increased with nitrogen application probably
due to increased vegetative growth of plants.
The crude protein yield increased with
increasing levels of nitrogen application.
Application of 40 kg, 80 kg and 120 kg N/ha
increased crude protein  yield by 84.2,
101.9 and 129.0 per cent than no application
of N on an average of two years. Increased
crude protein content of sorghum by increasing
N application was also reported by Desai
and Deore {1980), Hussein et al. (1980} and
Patel et al. (1990). Considering the economics
of nitrogen fertilizer, application of 40 kg N/ha
showed the maximum net ICBR of 1:22.13
followed by the application of 80 kg N/ha
{1:11.48)} (Table 2).
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. Growth Response, Content and Uptake of Nutrients by
Different Forage Sorghum Varieties (Sorghum bicolor (L.) Moench)
as Influenced by Nitrogen and Zine Fertilization

P. C. Patel* and J. C. Patel

Department of Agricultural Chemistry and Soil Science, B. A. College of Agriculture,
Gujarat Agricultural University,"Anand Campus, Anand-388 110

ABSTRACT

Forage sorghum grown on sandy loam soil responded to nitrogen and zine application. The
response for green forage yield was more to Zn application (8 to 12%) than N (6.8 to 7.0%). However, in
case of dry matter yield, the response to Zn application (11 to %) was almost equal to N application (9 to
11%). Among different fertilizer combinations, 80 kg N/ha alongwith 2.5 kg Zn/ha produced maxiimun
forage yield. Genotype AS-15 gave significantly higher green forage as well as dry matier yvields than M.
P. Chari and X-988. It also removed the highest amount of all the nutrients. Application of nitrogen to
forage sorghum significantly influenced uptake of N and P as well as content and uptake of Zn and Fe.
Zine application significantly increased the uptake of K and Zn by sorghum but depressed the per cent
composition as well as uptake of N and P. It also depressed the content of Fe but increased the uptake of
Fe at 2.5 kg Zn/ha application.

(Recetred on 19k Jan., 1988,

indirectly. The wuse of nitrogen fertilizer
alongwith Zn may play a significant role in in-
creasing the availability of Zn (applied as well
as native) by acidifying effect and thereby
forage yield. In this context, a field experiment
was conducted on different varieties of forage
sorghum at Forage Research Farm, Gujarat
Agricultural University, Anand.

INTRODUCTION

Jower (Sorghum bicolor {L.} Moench} is
known to respond extremely well to the applica-
*on of 40 to 120 kg N/ha (Desai and Deore,
1980 and Patel et al., 1990). It has also been
'Cported that dry matter production of forage
surghum varieties increased due to application
of 2inc sulphate in the soil (Hegde and Relwani,

1974 and Patel and Patel, 1988). Dangarwala MATERIALS AND METIIODS

B_f al. (1983) reported Zn status of soil of Kheda ‘ ‘

districy (Gujarat) as deficient in 14%, medium in A tield experiment with three different
3% and sufficient in 43% of soils. Zinc  foiage soighum genotypes (M. P. Chari,

tleﬁciency not only adversely affects plant Pioneer Hybiid X-988 and AS-15), three

M but alsg impairs health of milch animals nitogen levels (60, 80 ang 100 kg N/ha as
‘Presem__a_d_d,_e“ : A.s.si.s'.an:l_ Hebcu_ﬂ—‘h Geentist, Torayw Hesearch Project, Anand.

. 9
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A. Survey of Capacity, Intensity and Rate of Release Factors of
Soil Phosphorus in Different Subgroups of Soils of South Gujarat

S. G, Savalia*, M. L. Patel and P. M. Mehtn

Departmert of Agril. Chemistry and Soil Science, N. M. College of Agriculture, GAU, Navsari 396 450

ABSTRACT

The survey of capacity (Olsen's P}, intensity (EPP) and rate of release (Organic C/organic P ratio)
factors of phosphorus was carried out in different sub groups of soils of South Gujarat. The soils of all the
sub groups were found low in intensity factor. The soils of vertic ustochrepts and Lithic ustochrepts were
found to be medium in ecapacity and high in the rate of release characteristics of P. The solls of typic
ustochrepts ‘were found to be medium in eapacity and rate of release factor while soils of Fluventie
ustochrepts were found to be high in capacity and rate of release factor of P.

The values of all the sub group soils of South Gnjarat were found to vary for the Olsen’s available P
from 0.61 to 57.17 ppm, for EPP from 6.40 to 7.80 and organjc C/organic P ratio from 12.539 to 426.08 with
the mean values of 9.19, 7.16 and 143.38, respectively. Olsen’s P and EPP show a negative significant
correlation (r = -0.22) in different sub groups soils of South Gujarat. There was no significant corvelation
between Olsen’s P and organic C jorganic P ratio in different sub group soils of South Gujarat.

INTRODUCTION

Phosphorus has long been recognized as
an essential constituent of all living cells and
ofganisms, No tangible survey of the factors gf
phosphate availability has been carried-out in
different sub group soils of South ‘GU|ar§t.
Dete - nination of capacity (Otsen’s P), intensity
EPP) and rate of release parameters of
diferent sup group soils of South Gujarat magia
W possible to define which of the sub group soils
o South Gujarat have better supply of
m‘DSDhorus_

(Recetved on 30th Judy, 1990)

MATERIALS AND METHODS

Ninety six surface soil samples from
cultivators' fields of vertic ustochrepts, Typic
ustochrepts, Lithic ustochrepts and Fluventic
ustochrepts sub group soils ol South Gujarat
were collected. The soit sample were grouped
in difterent sub gioups as per 7th approximation
(Smith, 1970). The collected soil samples were
analysed for capacity, {Olsen's P), intensity
(EPP) and rate of 1elease (Org. C/Org. P ratio)
tactors. Olsen's P was determined by using 0.5
m NaHCQ3 {pH = 8.5} extractant as suggested
by Olsen ef al (1954). White and Beckett

L]
Present address : Senior Resea

i5

rch Assistant, Ottice of the Associate Director ot Research, GAU, Navsari-396 450.
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(1964) procedure was followed for the deter-
mination of equilibrium phosphate pot...lial
(EPP). The organic carbon was determined as
per Walkely and Black's Titration method as
described by Jackson (1967). The organic
phosphorus was determined as suggested by
Legg and Black (1955).

RESULTS AND DISCUSSION

The variable trends of capacity, intensity
and rate of release factors in various sub
groups are well reflected in the present

study.

(1) Vertic ustochrepts

A perusal of Table-1 shows that available.

phosphorus as determined by Olsen's
extractant ranged between 0.61 and 57,17 ppm
with an average of 9.84 ppm. The values for
equilibrium  phosphate potential ranged
between 6.40 to 7.69 with an average value of
7.11. The minimum and maximum values for
organic Clorganic P ratio were recorded as
12.59 and 426.08, respectively having an
average value of 146.22. |

(2) Typic ustochrepts

The resuits of this sub group soils shows
that Olsen’s extractant phosphorus varied from
1.23 to 19.05 ppm with an average value of
6.68 ppm. The range of equilibrium phosphate
potential was found to range from 6.69 to'7.80
with an average of 7.21. The minimum and
maximum values for organic C/organic F ratio
of this sub-group soils were 58.08 and 336.00,

respectively having an average ratio of 159.12.

(Table 1).

(3) Lithic ustochrepts

The results in Table- 1 revealed that avail-
able phosphorir as determined by Oisen's

GAURES. J. 1004, 19,
|

method randed between 1.23to 49.1g PP Wiy,
an average value of 6.66 ppm. The loweg, and
highest values of equiilibrium phosphate Poter,
tial were observed to bhe 7.07 i 779
respectively with a mean value of 7.34, The‘
values for organic C/organic P ratio rangeq
from 29.83 to 333.65 witth an average valye

125.80.

(4) Fluventic ustochrepts

The values for Olsen's P varied from
14.75 to 17.82 ppm for equilibrium phosphate
potentia} from 6.63 to 7.45 and of organic
C/organic P ratio from 99.60 to 181.33. The
mean values for all these charactenstics taken
in the same order were 16.59, 7.09 and
143.14, respectively (Table 1). The vaiues of
the sub group soils of South Gujarat for the
Olsen’s available P varied from 0.61 to 57.17
ppm, for EPP from 6.40 to 7.80 and organic
C/organic P ratio from 12.59 to 426.08. The
mean values for all the characteristics taken in
the same order were 9.19, 7.16 and 143.38
(Table 1).

In geherai, looking to the overalt picture
for the status of capacity factor, the availability
of phosphorus was found to be in the following
decreasing order; Fiuventic ustochrepts >
vertic ustochrepts > Typic ustochrepts > Lithic
ustochrepts.

it was further observed that the Typic U’
tochtepts and Lithic ustochrepts sub-grouP
soils could be rated more or less simitar I

- respect to capacity factor (Table 1).

As far as the status of intensity factor ¥
concerned, the availability of phosphorus was
observed in the following decreasing sequenc?
Fluventic ustochrepts > Vertic ustochrepts ~
Typic ustochrepts > Lithic ustochrepts.
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Yield Stability and Soil Fertility in Sorghum-Wheat
Sequence over Years

P. D. Deshmukh, K. B, Zade and V. A Deshmukh*

All India Co-ordinated Agronomic Research Project, Punjabrao Krushi Vidyapeeth, Akola, Dist. Maharashtra

ABSTRACT

An experiment conducted on sorghum-wheat sequence for six years showed the stable yield leve
for both the crops and the soil fertility was maintained. The economical dose for sorghum and wheat i,

found to be NgyP (K, and Ng P (K respectively, implying the possibility of reduction in recommeng,

dose In both the crops.

. INTRODUCTION

Large quantities of fertilizers are con-
tinuously needed for sustaining higher yields in
a crop sequence. Rational use of costly chemi-
cal fertilizers is strictly envisaged to fetch
maxifnum crop yields from sequential cropping
system without losing soil fertility.

Present investigation was attempted in
order to pinpoint an optimum NPK dose for a

given crop sequence viz., sorghum-wheat on

Vertisol.

MATERIALS AND METHODS

A long term field experiment on
sorghum-wheat crop sequence on Vertisol
under A.|.C Agronomic Research Project, at
Punjabrao Krishi Vidyapeeth, Akola (M.5.) was
in progress. The data for a period of six years
(1984-85 to 1989-90} is utilized in this paper,
The experiment was laid out with 18

*Present Address : Professor of Agricutural Chemistry and Soil Science, Punjabraoc Krishi Vidyapeeth,

(Received on 6th April, 199

combinations cOnsistin? of three levels of N
(40, 80 and 120 kg ha’ ) three levels of P
40 and 80 kg P,Og ha™') and two levels of
(0 and 40 kg K,0 ha™) fitted in 3% x 2 factar
partially confounded design with three blocks
a replication having an absolute control in ea
block. There were four replications. Selectes
treatments were picked up for drawing ou
broad conclusions.

The data for grain yields and fertility stalus
of the soil (organic carbon content, avaitableN
P, K} were recorded.

RESULTS AND DISCUSSION

Grain yleld

(Table

The data pertaining to grain yield g

1) revealed that the mean cumulative ¥ .
(1984-85 to 1989-90) of sorghum was "
than the initial year where it was hight?

wheat,

— -

Akola. M

o —







~ TABLE 2

Economics of sorghum-wheat crop sequence.

-
LWL

Treatmenis Mean Response Value of Cost of Net C. B. Mean Response Value of Cost of  Net C. B
N- PO, - KO cumula- (g ha) produce fertilizer  profit ratio  cumu- (q ha ) produce fertilizer profit , ratio

five {addi- (Rs. ha"') . lative {additional) (Rs. ha)

wield tional) yield

Sorghum Wheat

0-0-0 4.90 _ _ _ _ _ 3770 _ _ _ _ -
80-0- 16.29 11.39 18.11 386 - 1425 369 806 4.36 1199 386 813 2.11
80-40-0 24.74 19.84 3155 602 2553 424 1533 1163 3198 602 2596 431
80-40-40 24.13 19.23 3058 683 2375 348 1765 13.95 3836 683 3153 462
120-0-0 13.68 . 8.78 1396 578 818 142 701 331 910 578 332 057
120-8G-0 2792 23.02 3660 1010 2650 262 1752 13.82 3801 1010 2791 2.76
120-50-40 30.45 2555 4062 1091 2791 292 1917 15.47 4254 1091 3163 2980

Nutrient prices (Rs. kg'l)

N = 4§23
P = 3.4l
K. = 22

Crop prices (Rs. kg'l)

Sorghum - 1.59

Wheat - 2.75

Yol o011 sy (1)



TABLE 3

Average nutrient/response for six years (1984-85 to 1989-90).

ﬂ’mps

Yield increase (g ha'') due to

Response grain (kg'11 )} nutrient application

/

N P K N PZO.S K
80 120 40 80 40 80 120 40 80 40
N
/
Sorghum 11.39 9.08 345 13.94 2.53 14 8 21 17 6
Q‘\'hcai 4.36 3.31 727 10.51 1.65 5 3 18 13 4

s3d

S NEALI LSS 1oy ALIHVLS g & 7y 9 A

AVIHA-WAE YO

r ¢
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of wheat in 1989-90 is shown in Table 4.
Organic carbon content in the soil was slightly
raised in most of the treatments. However,
appreciable changes were not observed as
organic matter was not incorporated through
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TABLE 1

Content (ug/g) of Fe, Mn, Cu and Zn in soil profiles.

Depth {cm)

N

Distrect Fe Mn
Lacarian ~
N-13 16-30 31-60  61-90 o1-120 O-15 16-30 31-60 61-90 QI-120)
>
Banaskantha
S. K Nagar 3.86 432 4.10 398 3.56 3.32 593 4.15 4.61 4.72
Decsa 4.26 4.28 412 434 5.45 10.91 423 4.71 6.36 8.90
Madana 6.06 2.532 2.57 6.22 2.30 @353 8.20  6.53 8.29 325
Mehsana
Jagudan 304 2.84 2.7 3.15 2.94 498 6.15 649 6.78 3.01
Viiapur 377 3.64 450 496 498 7.90 738 8.54 9.99 11.51
Sahdrka ha
Khedhrama 24.88 15.28 10.41 8.50 6.37 19.92 23.00 15.08 12.95 6.42
Talod 436 4.08 4.45 4.63 4.36 9.65 7.93 826 9.69 8.70
' Ahmedahad
Dehgam 9.15 1229 010 719 5.30 12.96 22.86 27.50 15.86 12.71
Kulch . i
Bhachau 636 3.10 409 402 420 9.96 3.09 4.15 3.62 271
Mundra 6.20 7.32 6.47 799 15.56 2.64 2.80 1.97 1.62 2.05
Mcan ' 719 597 436 5.50 5.53 9.38 9.14 8.74 8.00 6.80
) (_;u '/_;_1 -
Bunaskantha ]
S. K. Nagar (1190 0 528 0.530  0.522 0.470 0.450 0.234 0.156 0.1354 0.230
Decsn 544 0.530 1576 0632 0.822 0.766 (1.422 0.186 0.460 0.354
\ Madana 07248 0.685 0598  (.722 0.478 0.564 (210 0210 0328 0340

VAL JO SIUVLE Ny NOWLNGINLSIA

a



p
1. . 3 . 5. 6. 7. 8. 9 10 b J
g | Bl
Mehsana _
Jagudan (1626 1.984 0.78  1.020 0.566 0.250 0.278 0.968 0.314 0.156
Vijapur 1.286 1.602 1476 1.140 1.032 0.598 0.484 0.220 0.212 0.216
Sati  <antha
Khedbrama 1842 1.772 1210 1048 0.470 0.930 0.502 0.328 0.258 0.248
© Talod 0.764 0.762 0804 0826 0.770 0.238 0.167 0.186 0202 0392
Ahmedabad )
Debgam 1.498 1.894 1950 1544 1.030 0.554 0.258 0.364 0232 0294
Kutch
© Bhachau (.838 0.526 0512 0500 0.364 0618 0222 0462 0.500 0.306
- Munara 424 0.386 0.3% 0324 0.762 0.570 0374 0.522 b 0432
Meaz 0.903 1.069 0883 0827 0.676 0.533 0.315 0.360 0.208 0,202
N
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L gT Al. : DISTRIBUTION AND STATUS OF DTPA

iarly, for knowing the status of available
pA extractable) micronutrients cations in
ace (0-15 cm) soils of North and North West
,climatic zones of Gujarat, 10 surface soil
ples were collected from 2 km periphery of
1 profile location except that of Sardar
shinagar from where only 9 samples were
cted.

Atter proper processing of soil samples,
onutrient cations were extracted using
5 M DTPA reagent (pH = 7.3) as described
indsay and Norvell {1978). Then estimation
2, Mn. Cu and Zn from filtrate was carried-
on A..mic Absorption Spectrophotometer
iel : Shimadzu, AA-646, Japan). The
ples were then categorized in to deficient
sufficient groups based on critical values of
ective elements.

0:25 050 075
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RESULTS AND DISCUSSION

Vertical distribution of micronutrient
cations

Data presented in table 1 and mean
values depicted in fig. 1 reveal that Fe content
was higher in surface strata and found to
decrease up to 60 cm depth and thereafter
tended to increase up to 120 cm. With increase
in depth, Mn content was decreasing gradually.
Similar decrease in Mn content with depth was
also reported by Singh et al, (1990) for soils
of Haryana. Higher content of Zn and Cu was
registered at 0-15 and 16-30 cm depth, respec-

~ tively. Both of these elements were almost

uniformly distributed in the lower horizons of the
profile. The pattern of Zn and Fe distribution
(Fig. 1) in the profile clearly indicates that there
is depletion of these two elements in sub-
surface soil. The deficient layers of Fe and Zn

CONTENT (Mg/g}
0

di

5 6 7 9 .9

Zn Cu

DEPTH (CM)
~f
on

Fig. 1 -

o

Content of Fe, Mn, Cu and zn In soil profiles {mean of ten protiles)
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Fig. 2 : Distribution of surface samples into sutfficient and dencient categories

re: iectively, it can be said that an application
of Fe and Zn considering the soil type, its
analysis and cropping pattern, may prove
eneficial in this area. In the case of Mn, the per
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Evaluation of Economic Insecticidal Control Schedules for the
Pod Borer Complex in Pigeonpea*

G. J. Parsana and P. A. Bhalani™

Fuise Research Station, Gujarat Agricuftural University, Jur~nadh Campus, Junagadh

ABSTRACT

Investigations were carried out at Junagadh (Gujarat) for the estimation of avoidable 1--1es due to
od borer eomplex in pigeonpea and for the evaluation of the insecticidal spray schedules for ..ie control
of pod borer pests. All the spray schedules were proved significantly superior over control. The over all
percentage of pods damaged due to pod borer complex at harvest of the crop was minimun (2.25 per cent)
in treatment which sprayed for four times i.e. first spray of fenvalerate 0.01% at bud initiation, second
with monoerotophos 0.04% at 50 per cent flowering, third spray with fenvalerate 0.01% at 50 per cent pod
setting and followed by monocrotophos 0.04% at 10 day after pod setting. It also gave 50.30 per cent
ighest yield (1245.83 kg/ha) over isolated control plot (829.17 kg/ha). The percentage of pods damaged
was 5.15 per cent in the plot sprayed with endosulfan 0.07% at 50 per cent flowering and followed by
monocrotophos 0.04%. at 50 per cent pod setting. But, it was the next best in yield (1122 kg/ha) which gave
35.54 per cent higher yield over control. The perce'nl.age of avoidable loss in yield was lowest in the plot
sprayed with fenvalerate 0,01% at bud Initiation, monocrotophos 0.04% at 50 per cent flowering,
:nvalerate 0.01% at 50 per cent pod setting and followed by monocrotophos 0.04% at 10 days after pod
setting. This treatment was followed by plot sprayed with monocrotophos 0.04% at bud initiation,
endos ‘an 0.07% at 50 per cent flow=—~~ and 50 per cent pod setting and monoerotophos 0.04% at 10 days
after pod setting (4.25 per cent)-an. ..._tment sprayed for two times i.e. spray with endosulfan 0.07% at
80 per cent flowering and mor~srotophos 0.04% at 50 per cent pod setting (9.95 per cent). Whereas in
tsolated control loss was 33.47 ... cent. The highest NICBR (1:4.30) was observed in treatment sprayed at
8  er cent flowering with endosulfgn 0.07 per cent and second spray at 50 per cent pod setting with
Boncerolophos 0.04 per cent. The next highest NICBR (1:3.67) was obtained in treatment sprayed with
mwonscrotophos 0.04 per cent at 50 per cent flowering. ¢

(Received on 21st Mav, 1988

Heliothis armigera (HUB), plume moth,

| INTRODUCTION Exelastis atomosa (Wiam), blue butterity,

The efforts for increasing production of Euchrysops cnejus (Fab.), and the podfly,

P'geonpea are greatly hampered by number of Meianagremyza obtusa (Matloch) cause

::sd borer pests, which severely damaged 10 gxansive damage to the crop year-after-year.

v Wers and pods of the crop. Amongst the  Copsidering the behaviow of pod borer pests

aMous pod borer pests, gram pod bOret. iy the field, a strategy for effective and
e

N T : y
..;{: ot M, g, {Agti.) thesis submitted by the tirst author to the GAU. Sardar Krushinagar. '
8t address @ Associate Ressarch Scientist (Entornology). Pulse Research Station, GAU, Junagadh-362 001,
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economical control of pod borer complex was
formulated to restrict the insecticidal application
in pigeonpea to realise its maximum yield with
losses insecticidal input.

MATERIALS AND METHODS

Field experiments were conducted at
Junagadh (Gujarat) for two years (1984-85 and
-1985-86) on pigeonpea BDN-2, The crop was
sownat a distance of 75 x 10 cm In first week
of July "1 both the years. All the recommended
agronomical practices were followed for crop
maintenance. The experimelns were con-
ducted in randomized block design with four
replications. The gross and net size of each plot

was nept 4.5 x 5.0 m (6 lines/plot) and 3.0 x’

40 m (4 lines/plot). respectively. The most
commonly recommended insecticides mono-

Yield in treaiment
which gave the
highest yicld

% loss due to pest,

GAU RES. J. 1994 o
)

crotophos 0.04 per cent (500 Mifhafsn,
endosulphan 0.07 per cent (1 IiUha/Spray
fenvalerate 0.01 per cent (250 mMi/ha/spry
were tested. The respective spraying of insec.
ticides for 1st, 2nd, 3rd and 4th was done o bug
initiation, 50 per cent flowering, 50 per cep pog
setting and 10 days after pod setting stage of
the crop, respectively. Observations in pigeon.
pea pods damaged by the pod borers wey,
recorded from five randomly selected plany
from each plot at the time of harvest. Percey;
age pod damage was worked out apg
subjected to angular transformation, for statis.
tical pooled analysis. The treatment-wise yield
was ‘also recorded separately for two years ang
pooled analysis was carried out. The losses.
-due to pest in various treatment were calcy.

lated by using a formula of Pradhan (1969) and
Poul (1976).

Yield in any

othir treatment
of no treatment

X 160

Yield in treatment, which give the highest yield

The economics and net incremental cost
benefit ratio (NICBR) of insecticidal treatments

were also worked-out and conclusion was
drawn. : '

RESULTS AND DISCUSSION

Pod borer incidence

From the resuits (Table 1) of two years on
overall mean per cent Pods damaged by pod
borer complex, it is evident that all the
insecticidal treatments were found significantly
Superior over control and isolated control.
Treatment Sprayed at bud initiation with

fenvalerate 0.01 per cent, second spray at 50
per cent flowering with monocrotophos 0.04 péf
cent, thira spray at 50 per cent pod setting with
fenvalerate 0.01 per cent and fourth spray at 10
days after pod setting with monocrotophos 0-0%
Per cent and treatment sprayed at bud initiato"
with monocrotophos 0.04 per cent, second and
third sprayed at 50 per cent flowering and @
per cent pod setting with endosulfan 0.07 P/
cent and fourth sprayed at 10 days after P°

setting with monocrotophos 0.04 per cent wer?
found the best in all insecticidal treatments an[

they followed by treatment sprayed at 50 p:{

cont flowering with monocrotophos 0.04 P:;d

cent and second sprayed at 50 per cent P
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Economics

Economics of the insecticidal sprayed
schedules applied during 1984 and 1985 are
presented in Table-2. The data revealed that
the net realization was maximum in case of
treatment sprayed for four times e, 1. fen-
vaterate, 2. monocrotophos, 3. fevalerate and
4. monocrotophos (1668 Rs/ha). Similarly,
treatment sprayed four times with the Insec-
ticides namely monocrotophos, endosulfan,
endosulfan and monocrotophos was get 1456

Rs/ha net realization 1172 Rs/ha was obtained-

by treatment sprayed two times namely en-
dosulfan and monocrotophos which was
protected only two times. Thus looking to the
Net Incremental Benefit Ratio {| CBR} the
highest NICBR was recorded in treatme
sprayed two times with insectici :s namely en-
dosulfan and monocrotophos { 4.3 fc we
by treatment sprayed with mon¢ otophos
(1:3.87) and treatment sprayed with fenvalerate
(1:3.16}. The insecticidal treatment sprayed
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three times with insecticides namely Monogry,
phos, endosuifan and monocrotophos gaye the
lowest NICBR. Therefore, insecticidai sy,
schedules as per the treatment sprayed thy,
times with monocrotophos, endosulfan gy,
monocrotophos and treatment sprayed threg
times with fenvalerate, monocrotophos and fe,
valerate were not found more economica| g
they gave minimum economical returns. Thys
it can be inferred from these results that the
protection of pigeonpea variety BON-2 at 50 per
flowering with endosulfan 0.07 per cent and at
50 per cent pod sefling stage wih
monocrotophos 0.04 per cel are essential to
get maximum return with minimum cost,

1ese results are similar with the findings

of Talati et al. (1983). They have also revealed

1at one spraying of endosulfan 0.07 per cent

and secor  with monocrotophos 0.04 per cent

gave econo ical return of the pigeonpea
variety T-15-15,

Kapadia, M. N.and G. M. Talati, 1983. Estimation ol losses
pweig  of grains in T-15-15 variety ol Tus pod
borer. G.A.U. Res. J. 9¢ 1) : 68-69.
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Fig. 2 : Relationship between jassid population and vapour pressure

Whereas, other significant variables viz.,
minimum temperature and sunshine hour when
icluded in the step-wise regression analysis
they did not improve prediction considerably
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Biology of Anagyrus punctulatus Agarwal, a Parasitoid
of Saccharicoccus sacchari (Cockerell) and Residual
Toxicity of Certain Insecticides to Adult Parasitoids

M. N. Kapadia* and V. P. Mittal

Dep'artmem of Entomology, Gujarat Agricultural University, Junagadh Campus, Junagadh-362 001

ABSTRACT

Biology of Anagyrus punctulatius Agarwal, a parasitoid of sugarcane mealybug was studied. The eggto
adult emergence period was 15.2, 29.0 and 12.6 days during December, January and March, respectively.
The mean feoundity was 28,7 eggs per female with an oviposition period of 6.3 days. A female parasitized
6.6 hosts during its life span of 10.9 days. The female parasitoids survived longer (28.3 days) in December
and shorter (5.5 days) in March. Population of females -doubled that of males {2.0-3.6:1) during
October-December under field conditions. Parasitism of mealybug ranged from 20.8 to 38.8 per cenl

during the year. Maximum parasitism was recorded during January and February and the activity ceased
during August - September.

Studies on residual toxicity of nine insecticides against A punctulatus adults revealed ihet
fenvalerate, dimethoate, endosulfan and formothion were less toxie on 7th day of application. Fenvalerate
had the shortest residual toxieity among all the tested insecticides.

(Received orn 18th Nov. 1982

INTRODUCTION

The  sugarcane  pink  mealybug,
Saccharicoccus sacchari (Cockerell) (Homop-
tera . Pseudococcidae) was found associated
with eight natural enemies, five parasitoids and
three predators, in Saurashtra region of Gujarat
State (Patel and Mittal, 1989). Among them, the

encyrtid, Anagyrus punctulatus Agarwal was

found most important in regulating the
mealybug population. This parasitoid was
recorded for the first time, whereas Anagyrus
saccharicola Timberlake was reported from
Hawaii (Pemberton, 1932},

India {Butani,

1972), Thailand (Napompeth, 1990), Bolv
(Pruett and Colque, 1984) and Australia (|"“‘*’
man et al, 1986). Patel and Mittal (19
studied about its development. In the Pfese"[
investigation, studies were carried out 0° ‘".e
biology, development and impact of 5%
ticides on A. punctuiatus.

MATERIALS AND METHODS

The period from egg to aduit emerge™
was dstermined by releasing A punc©
adults in glass tubes (16 x 4 ¢M
contained mealybugs glued to cardbOi’fL

*Present address

— T hadia-360
. Associatle Research Scientist (Entomology), Dry Farming Research Station, Targhad
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on an average during December, January and

: days. Chandler et al. (1982 i
February. Tespectively. In March the fomafe y al. ( ) reported the life

span of A. pseudococci adults to be 6.2 to 8.2

parasitoids could not survive for more than g days.
TABLE 3
Longevity of A. punctulatus during different months,
W}f Longevity in dayy Temp. Relative
sty ‘No. | Female No, Male C humidity
Studied Srudier{ {5 /
5.12:90 10 72 i2.4 C 30 6.5 241 = 2.4 600 = 5.9 )
W20 ) (7-23) (3-15) i
|
| 13-12:9010 16 283 15 150 216 = 24 63.3 = 7.6 |
17-1-91 (21-35) i-21)
| 729110 10 0.9 10 8.0 251 223 60.0 = 12,6
1-3.9] . (9-12) (4-11)
63910 420 55 (hoth sexes) ' 294 = 09 550 £ 109
14-391 : (5-8)
./

Figures in parentheses indicate the range.

Sex ratio o TABLE 4

Parasitism by A. punctulatus in different

In field, the females preponderated to months of the year 1990-91,

males. The female population was more than

double to males during the months of October, - - Tatat Parasitise \

November and December (2.00 - 3.64:1) and Month mealybugs (%—J '

afterwards it declined but remained almost con- \_ abserved

stant (1.12 - 1.28:1). However, in laboratory M 250 S0s I

bred parasjtoid progeny the sex ratio was ob- dI'IL] 4““ ;- -- |

served to be 1 female : 1.256 males {Table 2). April - = |
May o =23 '
.Iun;;- . 200 263

Extent of parasitism July : 250) 312

A. punctulatus, a gregarious parasitoid, Augusl 1t (ick.0)

Parasitized almost late instar mealybugs. As Seplembar H .o

Many as 14 adults emerged from a Single | oeiber o 0.0

mealybug mummy_ However, the number was November | 450 178

hme.geci from the host by making January 430 382
Iebewiny 250 388
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The data presented in Table 4 revealed
that the .percentage parasitsm by A.
punctulatus ranged from 20.8 to 38.8 during the
months of March 19590 to February 1991. The
level of parasitism increased from March
(20.8%) to July (31.2%). The activity of the
parasitoid ceased in August and September
probably due to heavy rainfall. The activity
reached the peak (38%) in January and
Fubruary. Parasitism of
« served maximum (35.5%) on the upper

portion of the cane as compared to middie-

(25.5%) and lower {15.3%) portions. Barro
(1990) reported that the abundance of
A. saccharicola appeared to be correlated to
rainfall and accounted for 10.1 - 19.8 per cent
parasitism in dry season and O - 1.3 per cent
parasitism in wet season.
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Residual toxicity of insecticides

The data (Table 5) indicated that
dimethoate, fenvalerate, endosulfan and for-
mothion were less toxic on the 7th day of ap-
plication. Phosphamidon and monocrotophos
were harmiess on 14th day of application, while
quinalphos, malathion and chlorpyriphos were
toxic up to 21st day of application. On the basis
of PT values, the highest PT ‘value was
recorded in malathion (1726.62), foliowed by
quinalphos (1715.07), chiorpyriphos (1413.93)
and phosphamidon (1082.62). The lowest PT
value was recorded in fenvalerate (291.69), foi-
lowed by dimethoate (412.23), endosulfan
(472.50), formothion . (536.69) and mono-
crotophos (616.00). These results showed that
fenvalerate was the least persistent insecticide
against A. punctulatus adults as compared to
the other tested insecticides.
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Bio-Efficacy of Insecticides Against Mustard Sawfly
Athalia lugens proxima Klug

C. C. Patel, J. R. Patel and M. G. Patel

iepartment of Entomology, B. A. College of Agriculture, Gujarat Agricultural University, Anand Campus, Anand - 335 ...

ABSTRACT

Field experiments were conducted with various insecticides viz., monecrotophos 0.036%, acephate
0.075%, methyl-o-demeton 0.026%, quinalphos 0.025%, formothion 0.025%, endosulfan 0.035%, ethy|
paraﬂliou 0_{]5‘%,_ qujna__],phos 1.5%, dust (] 25 k.gf.h.ﬂ and endosulfan 2% dust ¢ 25 kgfha for three COnsec vy
rabi seasons i.e. 1987-88, 1988-89 and 1989.90 to control mustard sawfly, Atlealir lugens procien Klug, Neeg
based one application of quinalphos 0.025%. emmulsion spray as ETL two larvae/300 sq.cm area gave quick,
effective and economical control of sawfly infesting the mustard crop.

INTRODUCTION

Mustard, Brassica juncea Coss is an im-
portant oil seed crop which is generally found
heavily infested with mustard sawfly, Athalia
fugens proxima during the early stage. Some-

mes in severe infestation, farmers have to
resow the crop. Several workers have reported
the use of insecticides as spray or granule or
seed treatment for the control of sawfly (Rai et
al. 1978, Patel et al. 1971 and Pareek and
Gupta 1977). However, for effective and
economical management of mustard sawfly
need based application of insecticide is very
important. Since no information on this strategy
is available, this study was undertaken to find

out the effective and economical insecticide for.

e control of this pest.

(RRecetned on 2nd Nor. 1893

MATERIALS AND METHODS

Field experiments were conducted in ran-
domized block design at Gujarat Agricultur
University, Anand Campus, Anand wilh 4
replications using mustard var. Varuna during
rabi seasons of 1987-88 to 1989-90. The plot
size was 5.0 x 3.6 m. The row to row 30 cm and
plant to plant 15 cm distance was mainté &2
Nine insecticide formulation were tested (Tab®
1). All the insecticides were applied on mub‘lf‘“d
crop only once when sawfly larval populat”
reached to ETL i.e. two larvae/900 sq. cm &/
The pre-treatment and post-treatment obsef'f?'
tions were recorded by observing randoﬂ‘i:
selected 5 spots each of 900 sq. cm. "“ez 1
each plot prior and after 24, 48, 72 1 "
week of application. The data were subl'=‘9wl
analysis of variance and are plesanted In
Tabie 1.






52

dust @ 25 kg/ha at ETL two larvae/900 sq. cm.
area gave cent per cent mortality of mustard
sawfly larvae within 24 h of application and
showed significant superiority to formothion
0.025% and endosulfan 0.035% whereas, after
48 h endosulfan 2% dust, quinalphos 0.025%
and monocrotophos 0.036% sprays gave cent
per cent larval mortality and showed superiority

to formothion and endosulfan. The mustard

cr ) sprayed with methyl parathion 0.05%,
acephate 0.075% and methyl-o-demeton
0.025% had cent per cent larval controi after
72 h ot application and they showed their
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Looking to the cost and effectiven
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emulsion should be made on n star
infested with sawfly at ETL two larvae/9
cm. area.

Rai, L., R. K. Patei, ). Singh and D. Konar (14
Laboratory assessment of some  inselici
against the larvac of Atlalia proxima K
IndianJ. Ent. 40 (4) : 450151,



GAU Res. J. 1994, 10 (2 . 53.55

Some Physiological Studies on Trichoderma Harzianum Rifaij

S. L. Patel and Ashok Mishra

Department of Plant Pathology, B. A. College of Agriculture. Gujarat Agricultural Unversity.
Anand-388 110 {Gujarat)

ABSTRACT

Among eigh? liquid media Brown's medium and Elliott's medium supported maximum mycelial
growth of T. harzianum. A pH range of 4.0 to 6.0 was found most suitable for the growth. Maximum

germination of
55°C far & min.

INTRODUCTION

Trichoderma harzianumn Rifai, a common
soil inhabitant, is well recognized for its
antagonistic  activity  against
soil-borne plant pathogens. Information on the
growth and sporulation of T. harzianum and
factors affecting it in vitro can be useful in
developing the technology for large scale
production of the bio-agent. Although some in
vitro studies have been taken up on this
antagonist, more information is required.
Therefore, studies were undertaken on the
effect of liquid media and H-ion concentration
on the mycelial growth and viability of spores of
T harzianum at different temperature.

MATERIALS AND METHODS

Liquid media - Eight liquid viz. Richard's
Solution, Czapek's. Elliott's. Asthana and
Hawker's‘ Brown's medium, Sucrose pitrate,
Potato dextrose broth and glucose broth were

important-

83

spores oceurred at 35°C exposure for 8 min while it failed to germinate after exposure at

{Reveired ore 27th Newe, 18821

tried. The pH of each medium was adjusted to
6.0 before autoclaving. Twenty mi of each liquid
medium was taken separately in 100 ml Erlen-
meyer flasks, sterilized at 15 Ibs p.s.i. for 20 min
and inoculated with mycelial disk {5 mm) from
7 day old culture of T. harzianum (Anand iso-
late) grown on potato dextrose agar (PDA).
After 15 days of incubation at 28°C, mycelial
mat was collected on Whatman filter paper {No.
44), dried at 60°C and weighed.

H-ien concentration : Since Brown's
medium was found best it was used at diffarent
pH levels viz. 4.0,4.5,5.0,55,6.0,6.5 70,75
and 8.0. Flasks containing 20 mi of sterilized
Brown's medium at respeactive pH valuas were
inoculated and incubated as in liquid media
studies.

Exposure of conidla to ditferent
temperature : Five ml spore suspension of
T. harzianum was taken in sterile test tubes
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and kept in thermostatically controlled water
bath cum shaker at ditferent temperature of 35,
40, 45, 50 and 55°C for 5, 15, 30, 45 and 60
min. After exposure to various temperatures
and time, one ml of spore suspension was
poured onto 2% agar medium {4 petn plates in
each treatment). The petri plates were ex-
amined under microscope for germination of
the spores after 36 hrs of incubation at 28°C.
At least 400 spores were counted in each
replication.

- RESULTS AND DISCUSSION

Effect of liquid media on the growth of
T. harzianum . '

Significant differences in dry mycelial
weight of T. harzianum was observed in each
liquid medium (Table-1). Maximum (183.75 mg)
mycelial weight was recorded in case of
Brown's medium which did not differ with
A oft's medium (170.00 mg). Sucrose nitrate

1edium was next best but did not differ sig-
nificantiy from Asthana and Hawker's medium
and potato dextrose broth. Richard’s solution,
glucose broth and Czapek's solution were
found poor for the growth of T, harzianum. The
differences in dry mycelial weight in various lig-
uid media may be due to differences in the
composition of the medium, Brown’s and
Elliott’s medium contain L-asparagina and
magnesium sulphate which mi
sible for supporting betfter growth of T.
harzianum. These results are similar  to
those of Shukla and Mishra (1970) who
reported that growth of T. viride was sig-
nificantly increased when magnesium sulphate
was added to the medium. Sesan (1981) ob-
served that T. viride grew best on media

containing Peptone, mine acids, pL.
asparagine and ammonium salts.

ght be respon-
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TABL™ 1

Effect of liquid media on the m
growth of T.. harzianum.

@iqu fd medium

Ycelig|

—_—

Dry mycelial weight in m;ﬁ‘ﬂ'

/ T
Richard’s solution 115.00
Czapek's sol ufion 126.25
Sucrose nitrate medium 158.75

I
Eliott’s medium 170.00

| Asthana and
Hawker's medium 153.75

\ Brown's medium 183.75 .
Potato dextrose broth 141.25 |
Glucose broth 118.75

| -
S.Em. 6.89

- C.D. (0.05) 20.11

GV. (%) ' 9.44 |

Pl

* Average of four replications,

Effect of H-ion concentration on the
growth of T, harzianum :

Dry mycelial weight of T. harzianum was
maximum at pH 4.5 with no significant di
ference at pH 4.0. However, with increasing H
ion concentrations, there was gradual decline "
dry mycelial weight except at pH 5.5 and 6°
Which supported equal growtn (190 mg). Brid"
and Homming (1950) reported that pH 401
6.0 was the best for the spore production of :
viride. Chet and Baker (1980) concluded "’

. r
acidic condition enhanced the growth of T i

Zianum,
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Sé}egtlon Criteria for Improving Yield Potential in Okra

J. N. Patel and K. C. Dalal

Gujarat Agricuttural University, Anand Gampus, Anand-388 110

ABSTRACT

An experiment comprising seven genotypes of okra and 21 diallel crosses was conducted in
randomized block design with three replications at the Plant Breeding Research Farm, GAU, Anand to
study the significance of agromorphological traits in selection programme for improving yield potential
of okra. Pod yield was positively associated with all the attributes barring days to first flower. The yield
was influenced directly and/or indirectly through pod weight, pod length, pod girth and number of pods
per plant suggesting that prime emphasis should be given on these traits for evolving high yielding

genotypes.

INTRODUCTION

The primary objective of a plant breeding
programme is to improve yield and quality of
crop by evolving superior varieties. The yield of
green pod of okra (Abelmoschus esculentus L.
Moench) being consumed as vegetable, is an
economicauy important quantitative character.
Effective improvement in yield could be
achieved through improving yield components
which show associations among themselves
and with yield. The knowledge about
associations between characters may aiso help
to identify characters that have little or no

importance in the selection programme. Very

limited information on this aspect is available
for okra under Gujarat conditions (Patel, 1982).
The present investigation was undertaken at
te Plant Breeding Research Farm. Gujaral

57

(Recetved on 16th Sept., 1989)

Agricultural University, Anand with a view to
find out significance of agro-morphological
characters of okra in breeding programme
through correlation and path analysis (Wright,
1934).

MATERIALS AND METHODS

The experimental material consisted of
seven parents (genotypes) and 21 diallel
crosses, The parents were selected at random
from the germplasm maintained by the farm.
The material was grown at 45 ¢m x 3¢ cm
spacing in randomized block design with
three replications during kharif season of 1982,
Each plot had two rows of ten plants
each. End borer rows were provided in each
replication, Cultural practices in vogue on
the tarm were followed.



Three plants were tagged at random per
plot for recording days to first flowcr{days from
seeding to the opening of first flower), plant
height in cm (from ground leve) o the tip of the
main stem after last picking) and number of
branches per plant. The same tagged plants
were inspected daily in the morning hours. The
flowers which were found open on tagged
plants were labelled with date. The six days old
green pods developed from labelled flowers
were harvested separately for recording pod
weight (g), pod length (cm) and pod girth (cm).
The wumber of pods as well as pod yield per
plant were derived after last picking. The
average values were used in estimation of cor-
relation coefficients (genotypic and phenotypic)
between pairs of attributes and path coeffi-

. ants based on genotypic and phenotypic

correlations.

RESULTS AND DISCUSSION

The results (Table 1) revealed that out of
28 intercharacter associations, 14 genotypic
and 11 phenotypic correlation coefficients were
significant. In general,
genotypic correlations were higher in mag-
nitude than phenotypic correlations. The pod
yield per plant {pod yield) was significantly in-
fluenced by all the attributes studied barring
days to first flower. The latter had positive sig-
nificant genotypic association with plant height
as well as number of pods per plant and nega-
tive association with pod girth suggesting that
selection in favour of late flowering type will in-
duce tall stature and also increase number of
pods per plant but at the same time it will
reduce pod girth which is not desirable from
yield view point. The plant height had significant
positive genotypic as well as phenotypic as-
sociations with number of pods per plant which
showed significant correlations with number ot

the estimates of

GAU RES. ). 1904 Iy
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branches per plant. The pod weight, peq -
and pod girth showed positive high a4
ions among themselves.  Thege ey
suggested that the selection in favour o lon ‘}r
pods will help in increasing pod weight o5 w;;;,
as pod girth and thereby pod yield. Th.
results are akin to those reported by Singp, an{-i
Singh (1978), Mahajan and Sharma (1979) ang
Murty and Bavaji {1980).

th
OcCia.

The resuits (Table 2} revealed that days
to first flower, plant height and numbper
branches per plant had very low direct cop.
tribution to pod yield. These attributes had |oy
positive indirect effect on pod yield through
number of pods per plant. The pod weight hag
maximum direct positive influence on pod yield,
The number of pods per plant had moderate
positive eftect on pod yield. The pod length had
moderate negative genotypic direct effect on
pod yield. It had very high positive (genotypic)
contribution through pod weight to pod yield
The pod girth had low negative direct effect on
pod yield and very high positive indirect effect
(genotypic) on pod yield through pod fength

The results thus indicated that pod weight
and number of pods per plant were the main a-
tributes in increasing pod yield of okra. From
indirect effect view point aiso these traits wefe
of prime importance foi the improvement of pod
vield. It is interesting to note that though tre
association (ry) of pod length as well as _p_ﬂd
girth with pod yield was significant and positiv®
they had indirect contribution through F°
weight. The results thus suggest & i

breeder should give prime emphast 02
selecting plants having more humber of ]0;:1
heavy thick pods for cvatoag bl i m}
cultivars., These results are in contrmty wi

(o7

those reported by Majumdiu ef al
Murty and Bavaji (1980).



TABLE 1

The estimates of genotypic (ry) and phenotypic (rp) correlation coefficients between all pairs of eight

-

characters.
I Plant No. of No. of Pod Pod Pod Pod yield
Character height  branches  pods per  weight length girth per plans
per plant  plant
-
—
Davs 1w first flower 1 0.55* 0.36 041* -0.36 -0.37 -0.64** 0.11
-.—,, 019 002 022 0.18 0.23 0.29 0.05
Plant heigl Iy _ 0.21 068+ 0.17 018 026 057
Tp 0.24 0.63** -0.12 -0.16 .19 0.44*
", No. of branches’ rg i B © 0.66" 0.04 0.08 0.04 061"
7 plant p 0.38 0.06 0.05 _ 0.03 039~
Nao. of pods per plant Tp - _ - -0.20 -0.21 -0.18 0.69*+
tp 20.16 0.18 0.14 0.68*
Pod weight rg _ _ _ _ 097**  0.83° 0.68%
p .0.96** 088** 0.49**
Pod length Iy _ _ _ _ _ 0.75%* 0.63*
5 0.80% 0.47*
P
Pod gin Ty - _ _ _ _ 3 0.54**
0.40*

I
-

Legend . * and ** indicate significant at 5 and 1 per

cent levels of significance respectively.

qviva ® 13k
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Genetlc Architecture of Lint Component Characters in
Interspecific Hybrids of Cotton

S. S. Panchal, J. A. Patel®, S. B. Patel, S. A. Patel and K. C. Dalal

Department of Agril. Botany & Plant Breeding, B. A. College of Agricutture, Gujarat Agricultural University,
Anand Campus, Anand-388 110

ABSTRACT

In interspecific crosses between varieties of Asiatic (Gossypium hirsutum L.? and Eg:y-ptian
barbadense L.) eotton all three kinds of gene effects (Additive, Dominance and Epistatic) were involve
the inheritance of lint yield per plant, seed index and lint index. Additive and epistatic gene effects v
important for inheritance of ginning percentage and number of motes per boll.

INTRODUCTION

Major break through in quality cotton
production came with the release of an inter-
specific hybrids of upland cotton and Egyptian
cotton, Long staple cotton is produced from a
hirsutum type. Superior long staple cottons are
produced from hirsutum barbadense and their
intra and interspecific hybrids. Lint quality is im-
portant factor for long and superior long staple
cotton. Hence, this study was taken to
know the genetic architecture of lint com-
ponents characters in interspecific hybrid with
its various generations. The information on

gene effects may helip in planning effective
breeding programme,

MATERIALS AND METHODS

The material of the present investigation
consisted of two interspecific cotton crosses
(G. hirsutum L, x G. barbadense L) (H51-3 x

(Received on 17th June, 1!

Suvin and H 51-3 x SILS-9). Six generations
i.e. Py, Py, Fy (Py X Py), Fp, BC, (Fy x Py)and
BC, (Fy x P,) of each of two crosses were

- produced and evaluated in compact Famiy

Block Design with four replications during
the year 1984-85 at Plant Breeding Fa(m.
GAU, Anand. Each parental and F, generatiol
was represented by two rows, BC generaliol
by four rows and F, by six rows of 6 m ro¥
length with 120 x 60 inter-and intra row spaciné
Data were recorded on five competitive plants
in each row for five lint component characlerﬁl
(Table 1). The data were subjected to statlsﬂcd!
analysis for six-parameter model (6, 7) to 0%
estimates of m, (d), (h), (i), (j) and {)-

RESULTS AND DISCUSSION

The estimates of different parameters 39
presented in Tabte 1. The mean value W5 -
nificant for all the characters studied in poth!
Crosses.



TABLE 1

Gene action for the lint component characters in hybrid H 51-3 x Suvin (H)) and H 51-3 x SILS-9 (H,),

M d h i J /
(Characicrs
", H2 H, HQ H! H2 H; Hz H’ ”2 H! ”2
Lint-vield 36.40%*  30.03**  -1961** 1041 242.58** 55.86 130.78** 37.39 -41.69**  -23.74** -59.84** 58.5{)\
per plant '
(nnming 29.17**  29.30** 0.38 1.31* 1.26 -1.68 2.12 -1.26 1.18* 2.99#~ 6.88** (150
peroemtage I
Number of 1420 1.39*> 6. 002 -0.44 0.56 .59 56 .06 0.03 1.03* 0.39
omotes per
h‘!
‘ Kece index 10.05**  10.59%* -0.71%  0.87** 6.50** 2.38** 5.18** 098 -1.05** 022 -2.79 132
poin index 4.17** 4.39%* -0.18 0.57** 2.76*% 0.94 2.46**  0.46 -8.13 0.53%* -2.56** O

* o Sigaificant at 5% level;

! = mecan wvalue d

k = episla

fa x d) i

n

** Significant at 1% level

additive

epistasis (d x d)

h = domtnance

= epistasis (a x a)

ANINOAROD LNITAO HHNLALIHONY SLLANGD | 7 LT TVHONY

Y
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For lint yield per plant mean value was
higher with cross H 51-3 x SILS-9. All the three
types of gene effects viz., additive, dominance

and epistasis (additive x additive, additive x’

dominance and dominance X dominance) were
involved for this trait in cross H 51-3 x Suvin 9,
whereas for cross H 51-3 x SILS-9 only additive
x dominance gene interaction was significant.

Mean value of ginning percentage was

ore of less equal for both the crosses. The im-
ortant role of both additive x dominance and
donm jance x dominance digenic interaction
were observed in cross H 51-3 x Suvin whereas
for cross H 51-3 x SILS-9 additive as well as ad-
o ve x dominance gene eflects were important

For number of motes per boll mean value
was 1ore or less equal. In cross H 51-3 x
Suvin, additive and epistasis viz., additive x
addtive and dominance x dominance gene ac-
tion were significant, whereas in cross H51-3 x
SILS-9 only duplicate epistatic gene action was
si¢ Jificant for expression of this trait.

Mean value of seed index was more or’

less equal. Except dominance x dominance

REFERENCES

Bains, 8. S., Murthy, B. R, Joshi, A. 3. and Nanda, G. S.
{1982). Genetics of lint yield, boll weight, boll
number and seed index, in G lirsutum L. Indian
J Genet. 422 134-139.

Charyula, N. R, and Rao, I, A, (1984). Genetic studies on
the mote index, pollen sterility and earliness in
interspecific cotton hybrids. Cott. Fibre, Trop.,
39 : 35.3K.

Deshpande, L. A. (1984). Nature of gene action for yield
and fibre traits in upland cotion. Indian J. A gric.
Scr. 84 149799,

Gad, A. M., LL-Flawal, M. A, Bisher, M. A. and
!:l.-K:ishan, A A(1974), Studicsungcuuucliuu

nan inlerspecitic crosses of  cotlon, |
M"“"'C‘S“llf“ﬂ of types of gene elfects, Feypt 1.
Gener & vl 3:117-124.

GAU RES. J. 1gg4 s,

gene effect, all the other gene effecs were |
porant in cross H 51-3 x Suvin, whereasr?'
cross H 51-3 x SILS-9 only main gene eﬁen
(additive and dominance) showed impanance
in inheritance of this character.

For lint index mean value was r,
or less equal with both the crosses. In o,
H 51-3 x Suvin, dominance, additive x a j,,
and dominance x dominance gene effects .
involed, whereas in cross H 51-3 x S5
additive as well as additive x dominance gene
components were found to be important iy
expression of lint index.

The findings are in agreement with for lint
yield per plant (1), for ginning percentage
{3,5,8,10) for number of motes per boll (2), for
seed index (1,8,9) and for lint index(4,8).

In inheritance of above various characters
magnitude of non-fixable gene effects
(dominance and epistasis) were high, hence
inter se crossing as well as reciprocal recurrent
selection is suggested for improvement of
above studied traits in desired direction.
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Genetic Divergence in Pigeonpea*

A. V. Viramgama and 8. N, Goyal

Depariment of Agril. Botany and Plant Breeding, N. M. College of Agriculture,
Gujarat Agricultural University, Navsari

ABSTRACT

The genetic divergence was assessed using Mahalanobis D? statistic where in 70 genotypes of
igeonpea were grouped in as many as 14 clusters. The clustering pattern of the genotypes was
independent of their geographioal origin. The characters grain yield per plant, number of pods per plant,

plant

eight and number of primary branches per plant showed high genetic divergence. Based on the

ter cluster distance, cluster XIV showed high genetic divergence with XIII, XII and X. It was therefore
concluded that the genotypes belonging to these olusters be included/mtilised for improving seed yield in

igeonpea.

'INTRODUCTION

Now a days pigeonpea is getling
opularity in rainfed areas. Therefore it is
essential to develop the genotypes having high
productivity under such condition. For
developing such genotypes, diversity among

characters contributing towards the yield is a.

ust. The present study was undertaken-to
identify diversed genotypes for effective
reeding programime.

MATERIALS AND METHODS

Seventy geographically | diversed
genotypes were planted in kharif 1990 on
Instructional Farm of Agriculture College,
Navsari, The material was SOwn in single row
Plots of 5 m length at a distance of 90 x 20 cm

(Received on 12th Octo., 1992)

in randomised block design with 3 replications.
Five competitive plants selected at random
were used for recording observations on 10
characters (Table 1). From estimates of
variances and covariances, V statistic, which
utilises Wilk's 'A’ criterion, a simultaneous test
of difference between mean vailues of a number
of comelated variables was done. Genelic
diversity was calculated using Mahalanobis D2
statistic as suggested by Rao(1952). On the
basis of magnitude of D? values, varieties were
grouped in to a number of clusters by Tocher
method(Rao 1952}, The mutual relatioship was
also determined by using the principal
component analysis.

RESULTS AND DISCUSSION

A high significant difference among
genotypes revealed the existance of sufficient

T
Part of M. Sc, (agril) thesis sub

mifted by senior author to Gujarat Agricultural University.
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b

[CPL 89044 (ICRISAT)

BP 86-126, BP 84-51 (Gujarat). w

TAT 10 {Trombay), ICP 908 (ICRISAT), Pusa Ageti
(IARI) '.

BP 476, GAUT 8299 (Gujarai), BSMR 736 (Bihar)
SPMA 8(Karnataka), [CP 84060 (ICRISAT).

GAUT 82-92 (Gujarat), ICPL 87, ICPL 83024
(ICRISAT) - :

UPAS 120 (U.P.)
Nylop (Israel)
CO 5(Tamilnadu)

Bhadbhoat (Gujarat) -

»

yV 2
Vi 3
vl 3
v _. 2.
IX : 3
X 1
X1 !
X ' B

| xm

wa ‘ 1

amount‘:f_ \;ari;:;l;y Iin the material

studied(Table 1}. On the basis of magnitude of
2 values, all the seventy genotypes were
grouped in 14 clusters (Table 2). The cluster |
was the largest which consisted 25 genotypes
from Trombay, ICRISAT, IARi, Bihar,
Maharashtra and Gujarat. Cluster Il which was
the second largest, accommodated 14
genotypes . from JARI, Punjab, ICRISAT,
Gujarat, Maharashtra, Andhra Pradesh, Tamil-
hadu and Uttar Pradesh. Cluster Ill had 10
genotypes whereas clusters IV, VI, VIl and [’
Possessed 3 genotypes from Gujarat, Trom-
bay, ICRISAT, IARI and Bihar. Cluster V and
Vil contained 2 genotypes from Guijarat,
ICRISAT and Karnataka. The clusters from X to
XV ware single varliety cluster which included
Varietias from Uttar Pradesh, Israel, Tamilnadu,

Gujarat and ICRISAT respectively. ,.us the:

:ﬂu?tering pattern of genotypes was not as per
heir geographical origin as the varieties of

same geographical area were grouped in dif-
ferent clusters and of different areas in the
same cluster which is in accordance to Singh et
al. (1988) and Murty and Dorairaj (1990). Such
clustering pattern may L.. because of ‘genetic
drift and selection in different environments
resulting in considerable diversity than the
geographical isolation  (Murty  and’
Arunachalam,1966), The free exchange of
seed material among different regions may
consequently also cause character constilla-
tions because of human interferance and
material may loose its individuality.

The inter cluster distance (Table 3) was
meximum (D = 1749.66) betwsen clusters XIi
and XIV followed by clusters Xli and XV
(D?=1513.44) and it was minimum (52.46)
between | and IX {Fig. 1) indicating relative
closeness of genotypes of these clusters. The
intra-cluster distance ranged from 0.0 to 55.65
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which was the Pighest in clusters VI and the
jowest in cluster V| (D2=29.68). Clusters X to
xiv had no intra-clusters values and such
clusters areé supposed to have maximum
diversity with the other varieties.

The cluster means of various clusters
presented in table 4 denoted high coefficient of
variations for the fraits like seed yield, pods per
plant and plant height and low for test weight
and number of seeds per pod. Cluster XII had

REFERENCES

Murty, B. R, and Arunachatam,V.(1966). The nature of

genetic divergence in relation to breeding system
in crop plants fndian I .Gener. 26A 1 188-108,

Murty, Ganes, K. and Dorairaj Stephen, M, (1990), Genetlic
divergence in pigeonpea. Indian J. Genet. 50
279-282.

: GENETIC DIVERGENCE IN PIGEONPEA 71
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pATEL ET AL. : COMBINING ABILITY ANALYSIS IN BRINJAL

marked undesirable SCA effects in hybrids
petween good X good combiners can be
attributed to the lack of coadop*-+jon between
tavourable alleles of the parents involved

On the basis of combining ability analysis
the most promising parents were K-314. PBR.5
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and Pusa Purple Long. The most promising
hybrids were, K-316 x N.D -25, K-316 x Pusa
Purple Long, PE™ .5 x K-314 and Junagadh
Selection-1 x Pusa Purple Long. These parents
and hybrids offer the best possibility of their
future expioitation for developing high yielding
varieties.

Peter, K. V. and Singh, R. D. 1973. Diailel analysis of
economic traits in brinjal. Indian J. Agric. Sci,
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Sci. 44 1 151-155. '
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quantitative characters in eggplant (Solunum
melongena 1.} Haryana J. Hort. Sci, 19
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od (Table 1) this suggested the importance of
poth additive and nonadditive genetic, com-

onents. However, higher relative magnitude of
GCA varience over SCA varience for days to
flowering, days to maturity, pod length, grain
per pod and test weight (Table-1) indicated that
additive type of gene action was primarily in-
volved in the expression of these characters.
Reddy and Shreekumar (1982) had shown the
predominance of additive gene action in the ex-
pression of most of the traits.

General combining ability effects of the -'

parent (Table 2) revealed that considering all
the characters, parent ML 69 appeared to be
good general combiner contributed maximum
favourable genes for grain yield, pods per palnt
and clusters per plant. Parent MJC-72 was

found to be good general combiner for days to

50 per cent flowering and test weight. Thim-
mappa et al. (1989), and Saxena and Sharma
(1989) also reported the similar results. Parent
MJC 35 and Gujarat 2 were good general com-
biner for days to maturity, pod length and grains
per pod. Culture 1 was good combiner for grain
yield. Bold seeded -varieties MJC 72 -and
Gujarat 2 exhibited good general combining
ability for test weight. Jatasra (1980) had
reported in cowpea that bold seeded varieties
were good combiners for higher grain weight.
It would not be out place to mention here that

REFERENCES
Grilfing, 13, 1956. Concept of peneral and specilic
combining ability in relation 1o diallel crossing

system Aust, J. Biol. Sci., G 463-493,

Jatsra, 1y g, 1980. Combining ability for grain weight in
cowpea. Indiun J. Genet. 40 330-333.

Aldrajan, Thiyagarajan, K. and Aygamperumal 1989,

Combining ability in munghean. Indian J. Pulse
Research, 2 ¢ 15-19.

RIA & JOSHI : POLYGENIC TRAITS IN GREENGRAM 8l

the commercial variety may not always turn out
1o be best combiner. In this investigation too.
Gujarat 2 a commercial cultivar did not perform

well.

The estimation of specific combining
ability effects -(Table 3) indicated that the top
yielding hybrid ML-78 x Gujarat 1 was a good
specific combination for grain yield per plant,
number of pods per plant, number of effective
branches per plant and days to 50 per. cent
flowering. Thdse results were as that of
Natarajan ef al. (1989). Thus there is every
likelihood of improvement, both by selection
and hybridization, for most of the characters.

All the hybrids gave high grain yield their
best parent. Significant SCA _effect for grain
yield per plant was found for hybrid ML 69 X
Gujarat 1 which gave highest grain yield
(Table-3). The parents involved in this cross
were good x average combiner for grain yield
and number of pods per plant, average X
average for number of effective branches per
plant and poor x average combiner for number
of days to 50 per cent flowering.

The genetic information obtained from the
present study revealed that Parent ML 69 and
Hybrid ML 69 x Gujarat 1 were found to be
promising for further exploitation.

Reddy, P. R. and Shreekumar, C. 1982, Combi ming ability
for seed yield and its components in green gram.
(Vigna rediata L.). Genet Agraria, M- 297-307.

Saxena, S. P. and Sharma, R. K. 1989, Estimation of
combining ability in
Research, 12 163-169,

mungbean.  Legume

Thimmappa, A, S, Chandrappa, 1. M., Paiil, S, S, and
Goud, 1. V. 1989, Studies on combining ability

i green geaan J. Maharashira Agril. Uni, 14 -
26-27.






sAHU ET AL. : ANNUAL AND SEASONAL EFFECTS

MATERIALS AND METHODS

Daily roeteorological data for 27 years
(1965-91)  was  collected from the
agro-meteorological observatory at Junagadh
campus (21°30" N lat, 70°30' E long,, &1
m msl). The location represents subtropical
sen ard type of climate with an annual
average rainfali of 916.7 mm. The associated

arameters such as (1) Evaporating power of
the air (Ea), (2) Solar radiation (Rs), (3) vapour

ressure deficit (VPD) were computed using

standard meteorological formulae as described
in FAQ (1983) from the routinely recorded
meteorological parameters viz., maximum and
n limum temperature, morning and afternoon
relative humidity, wind velocity in km/hr and
right sunshine hours. Mean air temperature
(T} and temperature range (TR) were
¢ culated using maximum and minimum
temperature, and mean relative humidity
(RH) by averaging morning and afternoon
r.h, values. Weekly values of all the above
variables were compiled and computed to a
single estimate for 52 weeks of the years and
used for further analysis.

The analysis of data was carried out in
two steps. In the first step, the mean, coefficient
of variation and correlation coefficients for all
the variables were estimated and tested for

significance to 5% level. In the second step, .

stepwise multiple regression analysis was
undertaken to assess quantitatively the relative
importancefinfluence of each variable on
evaporation for each season separately. A
software package MICROSTAT was used for
the above purpose.

Considering  uniformity  in jweather
conditions the whole year was divided into four
Seasons (1) monsoon {(June to September), (2)

83

post monsoon (October-November), {3) winter
(December-February)  and (4) summer
(March-May) to study the eMect of weather
variables on evaporation during each season.

RESULTS AND DISCUSSION

Mean and variability of weather
variables

The mean, coefficient of variation (CV%)
and correlation coefficients (r) between pan
evaporation and weather variables are given in
Table 1 indicating the effect of variables during
different seasons and on annual basis. The
daily mean evaporation rate is 7.1 mm with 29
per cent variability during the whole year. The
rate of evaporation during monsoon, winter and
summer seasons were 6.0 mm, 6.3 mm and
10.1 mm respectively with the highest variability
of 29% during monsoon season. This may he
attributed to the influence of other variabies
which show very high variability (Table 1). The
high variability of weather variables indicates
their responsibility to influence pan evaporation
during different seasons (Fatzpatrick, 1963).

Correlation studies

From the correlation analysis it . was
observed that most .of. the -correlation
coefficients were highly slgnn‘lcant at 1% Level
except for the 2 month period aof post monsoon

-season. The rslatlye humidity had negative
" correlation during all the seasons except

summer season. All the weathef variables

“except evaporatmg power of the air (Ea), and
. vapour pressure deficit (vpd) were found to be

associated with evaporatlon mgnlflcantly dunng
summer season. :

in view of various effects of meteocrologis
cal parameters with evaporation; stepwise
multiple regression analysis was carried out to



TABLE 1

Mean, coefficient of variation (CV) and correlation coefficlent () of weather variable for different seasons
at Junagadh. :

. Annual Monsoon Post monsoon Wenter Summer \
Variables :
Mean CV% r Mean CV% r Mean CV% r Mean CV% r Mean CV% r
> . - -
b mm/day 71 29 ~ 6.0 29 _ 6.0 8§ 63 15 _ 10.1 7 w
mm/day 56 36 (0.868** 3.7 49 0.94 b 55 16 0.366 56 15 0920** 8.1 6 0.195 |
mm.‘day B6 14 0849** 81 9 0.551* 7.8 8 0.600 74 10 0965~ 938 3 0.862**
C 15.6 30 0.193 96 19 0.048 174 9 0.470 205 3 0551 174 13 D77
C - 26.6 14 0513* 28.5 6 0939~ | 26.8 7 0415 213 6 0649* 293 7 0D.880**
1 % 59 25  D374** 78 8 0667** 55 12 -0.016 a6 9 0834 51 15 0.°8:=-
, km/hr 7.7 34 0.501** 9.4 32 0833+ 50 16 0.190 64 10 0625 88 16 0803
3S hr/day 19 33 0.460** 4.7 48 0221 89 5 0.697* 9.5 5 0834~ 98 1 084
D mm 10.5 34 077" 6.6 38 0.784** 11.8 10 0518 103 14 09t2** 148 R O.lcd ;
o 3/day ' | -

ve

Nve

* Sig [lcant al 5% and ** al 1% levels

O HEY

“Beses |
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d out the most influensjye
g;ferent seasans and o anr’:z:m;g::i(: for  variables out of eight were found tg influence
e adh at  the pan evaporation significantly in different

wultiple regression analysis Se&fsons and annual basis, The linear models
) . ~ derived for different Seasons are given
In the multiple regression analysis gy  elow :

(1) Annual (52 weeks)

Eo = -3.7629 + 0.5983 £4 +0.7218 Rs + 0.1949 W

(14.95) (©.36) (7.2

r? = .0.9561

(2) Monsoon (Juné-September) 17 weeks

Eo = -8.0459 + 1.2750 E4 + 0.1203 RH

(13.1) {4.55)
? - 0.9585
(3) Post monsoon (October-November) 9 weeks |
E; = -0.7654 + 0.6207 Ea + 1.0909 Rs + 0.1178 TD -0.8056 BSS
| {4.12) (5.98)
r? = 0.9484

(4) Winter (December - February) 13 weeks
Es = -3.2445 + 0.6740 Ea + 1.5569 Rs - 0.5683 VPD

(3.38) (6.00) (3.16)
? = 0.9722

() Summer season (March - May) 13 weeks
Ey = 2.5079 - 0.4892 Ea + 0.5190 T-0.1816 RH + 0.6348 W
(4.32) (3.04)  (3.30)
| ? = 0.9077

evaporation in association with either relative
humidity in monsoon season, or solar radiation
and vapour pressure deficit in winter season or
with wind velocity on annual basis at Junagadh
station. The linear models derived in this study

vl Numbers written in the brackets are 't
ues of corresponding parameters indicating
Sly Significant contribution in the equations.
h:aPOVating power of the air (Ea) was found to
the most common factor influencing pan



nillfng
Usi ng
Ultury)

ship
fical

al of



GAU Res. J. 1994, 19(2): 87-9]

Use of Information Sources ataDifferer;t Stages of its
Adoption by the Cumin Growers

C. P Desai*, D. N. Pandya, P. P. Patel and Arun A. Patel

Directorate of Extension Education, Gujarat Agricuttural University, Ahmedabad

ABSTRACT

The present study highlights the various sources of information used by cumin growers for its
adoption. The study reveals that ‘VLW’, ‘Farmers discussion group’ and ‘family members’ are major
sourees of information used by the cumin growers.

INTRODUCTION

Information sources are pre-requisite for
the awareness and adoption of innovation. It
provides link between the diffusion of innova-
tion and its final adoption. The sources ofr
channels of supply of information on new idea
greatly influence the adoption process.

Supe (‘i971) stated that the farmers gave
high credibility to the informal sources like

personal experience, friends, relatives and

neighbours. Shukla (1972) found that the
extension workers was the first source. Most of
the adopters had consulted extension workers

at the decision stage. Jadon (1973) concluded

that 73 per cent of the respondents had
received information from progressive fe'lrmt.-:ors
about improved practices of potato cu'ltwatlon
and 65 per cent adopters had also received the
same from VLW. Pe hal (1975) found that
radio, progressive farmers and VLW were the
"'__"}_[J_Q_rhant sources of information at various

{Received on 3rd Sept., 1993)

stages of adoption process for improved seeds
and plant protection measures for hybrid-4
cotton. While in case of chemical fertilizers,
printed literature and personal experience were
also important sources besides VLWs and
progressive farmers. Patel (1977) concluded
that source of family members was the most
important source of information at initial as weli
as decision stages.

The difference in utilization of information
sources was studied at initial, detailed informa-
tion seeking and decision taking stages of
adoption by cumin growers.

MATERIALS AND METHODS

The study was conducted in five talukas
of Bhavnagar district having maximum area
under cumin crop. The data were collected by

arranging personal interview with the 205
cumin growers.

*Present address : Technical
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Ofticer, Directorate of Extension Education, Gujarat Agricultural University, Ahmedabad.









a0

cussion that other cumin growers (experienced

farmers), VLW and relatives were the most

utilised sources of information by the respon-
dents for collecting detailed information
regarding cumin cultivation.

{3) Decision taking stage

The data presented in Table-1 related to
source utilization at the decision stage revealed
that out of total respondents, more than
one-fourth (27.32% and 26.34%) of the
respondents were helped by farmer discussion
group and other cumin growers (experienced
farmers) respectively in taking decision for
starting cultivation of cumin crop. About 28 per
cent of the respondents had took decision of
adoption of cumin cultivation themselves
without taking help from any person. Other
sources like family members, friends and VLW
were utilised by farmers at the final stage of
adoption. A few respondents had sought help

at decision taking stage from neighbours and

AEO.

The experienced farmers were found to
be the most utilised source at all three stage be-
cause the information based on their ex-
perience is generally considered more
dependable.

On the whole, it can be concluded that
other cumin growers (experienced farmers)
was the most important source of information at
initial as well as decision taking stage. While
the other cumin growers, VLW and relatives
were the most utilised sources of information at
the detailed information seeking stage.

The calculated ‘F’ value (3.35) for sources
was more than the table value at 1 per cent
level of significance. It indicates that the dif-
ference in the utilization of various sources is

GAU RES, ). o9,
oy,

highly significant. Thus, it can be inferr

the utilization of various sourceg by th:d thay

growers did differ among themsejyeg i-ncumin

words, all sources were not equally P
Sed,

The calculated 'F' value {2.02) 1, Star
was found to be non-significant ShOWing tJes
the variation in the sources utilization 4 thre
stages was not significant, It means SOUrP;:
utilized at various stages did not ditfer, |, m;mr
words, the source utilization patem g g,
stages were more or less silimar. ’

implication

1. Cumin growers relied on informai per
sonal sources for information about cumjy
cultivation. Information of such persons
may be incomplete and incorrect. There
fore, farmers should be motivated ang
trained to use formal sources of informa-
tion to supplement and verify the
information obtained from the informa

~sources.

2. Even when the cumin growers had a
good educational background, the utilizz
tion of mass media like radio, printed
literature etc. was negligible. Hence, té
extension  service shoud  creal
favourable atfitude towards the mf_'SS
media among the farmers by intensiyind
the dissemination of knowledge regularly
through publications like eafl®
pemphlets, circular letters, radio ralks an
news paper release etc. ‘

urce-’:‘at

g!ﬂ:)'.ﬁrfi"s
re]ati\"‘es'

nicaté t
roés

3.  The mostidentified information $0
initial stage were other cumin
(experienced tfarmers) and
Thus, while planning to commu
farmers for new changes, the €=~
agencies should consider thes® so
through proper training.
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Optimum P
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lot Size for Summer Paddy in the
ri Zone of Gujarat

and V. B. Dar}i

S. M, Upadhyay* B. H. Prajapatl, K. R. V. Raja ‘

Department of Agril, Statistics, College of Agriculture,

Gujarat Agricuttural University, Junagadh’

ABSTRACT

Optimum plo
crop. Maximum curvature method,
were used for the purpose. A plot of 12 units l.e.

t size and shape of plot has been worked out from undformity trial on 91:1
.. Fair-fleld Smith's verlance law and the comparable variance method
1 10 rows each of 6.3 meter length (i.e. Z m. x 6.3 m,) was

\er paddy

found optimum for paddy variety LR.8 grown at Navsari zone of Gujarat State.

INTRODUCTION

One of the important factors which has
direct impact on the efficiency of the field ex-
perimentation in the size and shape of
experimental plot, which varies with the crops.
The other factors affecting the precision of the
experimental result are experimental material,
cost of various operations and matenal in-
v red in conducting the experiment. Several
workers have worked with the methodology for
determining optimum plot size from uniformity

ial data (Smith, 1938; Keller, 1949; Koch and
Rigney, 1951; Federer, 1955; Hatheway and

Williams, 1958 and Patel and Patel 1968), -

While Abraham and Vachhani (1964) and
/-.\grawaI and Deshpande (1967) reported op-
Flmum piot size for paddy crop. However, there
IS no report on optimum plot size for paddy for
South Gujarat, being predominantly paddy
grqwmg area. This paper reports the results of
uniformity triai on paddy conducted at the

(Received on 4th Aug., 4990)

Agronomy Farm, N, M. College of A¢ uiture,
Gujarat Agricultural University, Navsari Cam-
pus, Navsari during the. summer seas: f the
year 1982,

]

MATERIALS AND METH( 5

The popular variety I.R. 8 was lanted
a field of 26 m x 23 m size. Three seed §pe
hill was transplanted. The spacing was 20 ¢M

between rows and 15 cm between two DI
within row. All the recommended | x 1
yvested

vogue were followed. The crop was
in small units each of 35 hills (5 row eéCh
having 7 hills), the size of the basic unit bei"
1M X 1.05 m. Border area of one meter wid
all around was excluded from the trial Tr.]us
total area harvested was 24 m x 21 m make’
480 basic units under study. Grain Yie!d?ﬂ
paddy was recorded seperately for each bas;
unit. The ditferent sized plots of sizes e 3
6, 8, 10, 12, 16, 20, 24 and 30 units we

_—_——/

P - :
resent Address : Assistant Reseaich Scientist (Ag. Stat), E.C F—Pr;]act“aau Sardar Krushinagar
e ‘ ., Sardar Krus :
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rather than taking more number of rows i.e.
rectanguiar piot.

Among ail combinations of 12 urits plot,
a plot of 10 rows each of 6.3 m length (6 x 2)
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Comparison of Sampling Methods for Estimating Lucern Yield
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ABSTRACT

The efficiency of three sampling methods, viz., siratified random sampling, double sampling and
component sampling over shnple random sanipling was compared for estimating total green forage yield
of lucern (Cv. Anand 2). The uniformiiy trial data of the years 1988-89 and 1989-90 were used for the
purpose. In all six cuts were obtained in each year. The results revealed ithat the stratified random
sampling and component sampling were more efficient than the SRS. The double samnpling could not

prove effective for thls purpose.

INTRODUCTION

Several sampling methods have been
developed for crop survey to estimate total
production with a view to get maximum informa-
tion at a minimum cost. Generally simple
random sampling (SRS}, stratified random
sampling etc are employed depending upon the
situation, It become easy to collect data of
crops having single cut, But for crops like lucern

having muiti-cut harvest, it becomes difficult to

collect the data because of transport and supetr-
vision difficulties. Such surveys are time
consuming and costlier. Goel et al (1978) and
Kaistha and Goel (1981) showed that it is
feasible to utilize partial harvest data coilected
through double sampling and component sam-
pling to estimate total production of crops
having multi-harvest nature. However such in-
formation is lacking for lucern crop. The resuits

(Receined on 2nd Sept., 1992

presented herein refate to the relative efficiency
of stratified random sampling, double sampling
and component sampling in comparison to SRS
for estimating total green fodder yieid of fucern
variety Ahand 2, being the most popular variety
among farmers.,

MATERIALS AND METHODS

The data generated through unifermiy
trial conducted at the Forage Research Farm
GAU, Anand during the crop seasons of the
years 1988-89 and 1989-90 were utilized
the purpose. The analysis of yield data of 1200
and 400 basic units each of one 5¢ "
revealed that a sampling plot of 10 sq. m- &
(1 m length x 10 m width) was the optimum
for recording green fodder yield. The ad,acef‘
basic units were combined to form plots Bﬂ‘gn
of 10 sq. m. area, making 120 and 40 plots



RA

4 second year respectively. Cut-wise

e fodder yield data for these plots were

;neraied and used in comparing efficiency of

fioUS sampling methods. In all six cuts were
v d in both the years.

first

obtail

gampling plans
in stratified random sampling, the data of
o cuts were grouped into three strata on the
hasis of mean yield. The first two cuts formed
~aum 1; the third and fourth cut formed
atum 2 and last two cuts formed stratum 3.
us each stratum size was. of 240 piots (ob-
vations} in the first year and of 80 plots in the
-ond year. A random samples of size equiva-

VAN & PATEL : SAMPLING METHODS FOR ESTIMATING LUCERN YIELD e

lent to 10 and 20 per cent of the total plots were
selected from each stratum to workout average
total yield and variance of mean (Cochran,
1972) and relative efficiency (RE).

RE = $%/Sw® where S® is the overall
(total) mean square and Sw? is the within strata
mean square in analysis of variance.

In double sampiing a small number of
plots were selected for recording yield data for
all the cuts (n") whereas large number of plots
were selected for only one cut (n’) which was
highly correlated with the total yield. The datails
about samples selected for analysis were as
under :

Vear Na. of p‘Iol.s' n"
per unit 10% 209
(-
/_
988-89 120 12 24
089-90) 40 4 8

The average total yield based on all cuts,
riance of mean and efficiency of double sam-
ng compared to SRS were estimated follow-

g methods given by Satyapal and Srivastava
{1983). ‘

The relative efficiency (RE) of double
*8M ng estimate Y, as compared to SRS
&stimate Ysprg is estimated by

RE = [ 1 ]2

ViZ . 2 |
e
Bty Where r is the correlation coefficient
~een jth cut yield and total yield for n® fields

Viel;)m Yield has maximum correlation with total

Kis the number of cuts (k = 6).

The procedure for (component sampling
consists of selecting independent random
samples of size n1, n2,.... nk plots {but not fixed
plots} and recording yield data of each cut 1, 2,
...., K. Here also 10 and 20 per cent plots were
sampled from each cut for recording yield data
for analysis. An estimate of average yield for
each cut was obtained first (Y ) and then an es-
timate of average total yield over all cuts was
obtained by adding the estimates of average
ylelds in individual cuts. Y. =£Y, (= 1,2, ..., k)
{Satyapal and Srivastava, 1983). The relative
efficiency of this plan in relation to SRS was es-
timated by
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Where Sf, is the variance of Yggs in SRS

]
G=1.2... .6

TABLE 1

S, is the standard deviation of the j th cut

GAU RES. J. 1094, |,
T

RESULTS AND DISCUSSION

The estimates are prasented in Tapq

The estimate of total average yleld (kg/10 sq. m) and relative efficlency of diffieren

sampling methods %.

r Sampling methods Av. total yield ‘fqef‘m""c ¢ff “d""“"yﬁ_
- : Stze Size Size Stxe
Year 10 % 20 % ' 10 % 20 %
/1988-80 1. Stratified 51.91 52,23 : 191 178
_ random
\ sampling
' 2. Double sampiing
— Third cut 55.92 52.29 67 *
\ — Fourth cut 53.61 53.02 118 *
3, Component 56.01 52.50 128 167
sampling :
Population _ 5293
1989-90 1. Stratified 64.43 64.16 223 168
' random :
sampling
2. Doubie Sampling
~— Third cut 64.17 64.41 74 *
— Fourth cut 64.40 65.47 75 +
3. Clomponent 64.35 64.48 192 13
sampling
& Population 64.29

* The reduction in cost was not estimated

The results revealed that the stratified
random sampling and component sampiing
were more efficient than the SRS for estimating

. total yield of lucern. The relative efficiency of
stratified random sampling over SRS was 191
and 178 per cent during f. -t yeat and 223 and
168 per cent during second year. The com-
ponent sampling was 128 and 167 per cent
more efficient than SRS during first year, while

these estimates were 192 and 113 pél cen
during second year. It is worth noting ma;
during second year the efficiency of thesé Ml&
sampling methods was higher when t‘u’v"“Pts
size taken was 10 per cent of the totd P‘°a[
than that when sample size taken was 2 F; -
cent of the total plots {for this deviation feasdsl
could not be resolved). Of these o methoﬁa,
stratified random sampling appeared bé
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Returns to Investment in Agricultural Research in Gujarat
A Preliminary Investigation

P. K. Singh and V. K. Gondalla

Department of Agricultural Economics, B. A. College of Agriculture,
GAU, Anand Campus, Anand - 388 110 (India)

ABSTRACT

Research expenditure is public expenditure therefore, it is important for planners and polic
makers to look for the estimates of returns from such investment. The analysis showed that the investme;
in agricultural research in the State has grown at an annual rate of 11.96 per cent and gave a maximuy
return after a time lag of four years. The average returns to one rupee investment were over Rs, 38,

(Received on 12th Aug. 199

'INTRODUCTION 1.  to estimate the time lag between a pa
ticular investment in agricultural researc
Agricultutal sector constitutes the most and its returns in Gujarat.

strategic component of the economy. The 2
agricultural research plays an essential role in '
improving production of crops and livestock.

As the agricultural research system has ex-
panded, research productivity and research 3 o estimate the returns to the invesime
resource allocation have become issues of In agricultural research in Gujarat
prime importance (Bal and Kahlon, 1977). in

Gujarat State the expenditure on agricultura ;
research has increased over time butiot mui:hI MATERIALS AND METHODS

is known about the contribution of research to For the purpose of this investigation i
agriculture and the State economy. In this light,  series data from 197273 to 1987-88 have ¥
therefore, an attempt has beeen made here to  Used. To measure the returns to investme” l
analyse the role of agricultural research in the  agricultural research, the gross dome®
State. Specifically, following are the objectives  product of Gujarat State from agriculV'® 0::5
of the study : (GDP(agri)) was taken as a proxy 1

to estimate the rate of growth of retur
and investment in agricultural research
the State and,
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ihe output variable (Y¢). Thus GDP (agri) is the
difterence between the GDP (primary sector)
and the GDP.from forestry, logging, mines, fish-
ing. etc. The expenditure made on agricultural
research by Gujarat Agricultural University
(GAU) under the plan schemes, non-plan
schemes and the schemes financed by ICAR
and other agencies was taken as input variable
(k). These input and output data were then
deflated by the wholesale price
(1970=100} to eliminate the effect of price
1 anges.

Any investment in research does not yield
its returns in the same year in which it is made,
Therefore, the time lag between an investment
on research and its returns was estimated. For
working out the time lag the corre ition
coefficients between Y, and |, for different
values o < (k = 0, 1, 2,.....,, 16 years} were
computed. The correlation coeflicients for
different values of k were then adjusted for the
degrees of freedom.

Ac istment for past investment

There is need to adjust the Y, for the past
vestment i.e., g4 For this purpose data on
Y, prior to-the formation of GAU i.e., 1972-73-k
were also taken and the growth rate of Y, was
computed for this perc.. using exponential

function of the type Y = ab”, were Y = GDP, X.

= time period. Thus, growth rate in past returns
i.e., 1972-73=Y, served as the base for the
study period 1973-74 onwards. Similarly the
rate of growth in returns from 1973-74 onwards
was also worked outi.e., returns in 1973-74-Y .
The adjustment factor “P" for the past invest-
ment was worked out as under —

index

This constant multiplier {P) of the returns
gives the GDP.value adjusted for the effect of
past investment (y ’, =P Yy}

Basic mode! for allocating returns to
investment

oIf k denotes the time lag between an
investment and its returns then the functional
relationship of adjusted output {y ’ft) with the
previous investment can be written as Y 'y = 1

{ley, Y ;1-1. .

Where, 1, = investment in agricultural
research for the year t-k,

th_l = lagged adjusted returns,

T = time trend.

Linear, log-linear and quadratic equations
were fitted to éstimate the parameters.

RESULTS AND DISCUSSION

As explained earlier in this study the GDP
from agriculture was estimated and considered
as returns or output (Y,). In Table 1, the state
GDP from primary sector, GDP (agric.) both at
current and constant prices and the investme t
in ayricultural research are given. While
analysing the data it was observed that the
begining year and the last three years of the
series, ie., 1972-73 and 1985-86 through
1987-88 respectively were unusual years.
Hence, these years were dropped from the
further analysis. Thus, the time series from
1973-74 to 1984-85 only was considered for
analysis and interpretation of results.






SINGH & GONDALIA : RETURNS TO INVESTMENT IN AGRICULTURAL RESEARCH 105

per cent per annum. As against this the invest.
ment in agricultural research grew at an annual
rate of 11.96 per cent. The growth of GDP
(agri} for the period 1968-70 to 1972-73
showed a negative trend and the rate of decline
was 7.66 per cent per year.

TABLE 3

Correlation coefficients between Y,
and l‘_k.

o Correlation Corr coeffi adjusted
Vuriables .
coeffictents to degree of freedom
.

Y. 0..3433** 0.4740
Y. L 0.6444* 0.5418
Yol 062224 0.5573
Yol 0.5321 0.4250
Yol 0.64996** 0.57117 Sclected
Y, L 0.6014 0.4837
Y.l 0.5467 0.3516
Yo lir 0.3839 0.3698
* Significant at 5% level of signiticance.

** Significant at 10% level of signilicance.

_/

interrelationship and computation of
time lag

Correlation coefficients between return
and investment, which have been depicted in
Table 3 tell the degree of association between
two variables. Direct correlation between Y, and
l, at 0.5433 was positive and significant. To
know the full realisation of returns of an
investment in research the lagged correlation
coefficients were worked out for different time
lag i.e., t-1, 1- 2, ... 1.7. As seen from the table
st, 2nd and 4th lags were statistically
Significant.  These  lagged  correlation
Coefficients were then adjusted for the degies

—~

of freedom. The highest adjusted cosrelation
coefficient (0.5711) was observed for fourth
year and same was selected for the analysis.
[timplied that in the State any investment made
in agricultural research gave maximum returns
after a time lag of four years. The impact of
investment was visible in 5th, 6th and 7th years
too but was insignificant.

Adjustment of returns for past
investment

in order to estimate the returns to |, 4, the
Y; was adjusted for the effects of past invest-
ment and for general rend in the use of factors
of production. For this purpose the proportion
(P) of Y, which accounts for |, 4 over the period
of study was studied.

The growth rate of Y, was worked out for
periods (1) 1969-7010 1972-73 and {2) 1973-7
to 1984-85. The estimated returns for the year
1972-73 i.e.,, Y, served as the base for the
study. Slmllarly, from the growth rate of returns
for the second period the returns for 1973-74
were estimated and denoted as Y. Using the
procedure explained in methodoiogy the
proportion {P=0.05671) was worked out. As-
suming that a constant proportion of Y, is due to
ly.4 the values of returns adjusted to past invest-
ment (Y t) were derived (Table 4).

Relationship between returns and
investment in research

The GDP {agric) of the State which has
been adjusted for past investment (Y "ft) still in-
cludes the effects of general trend in the use of
factors of production on returns. That means
the return will change even it thare is no invest-
ment in research. Therefore, past returns (Yia)
and tiine ttend (T) together with lagged invest-
ment (I 4} were taken as explanatory variables









Short C~mmunications

Respoﬁse of Soybean to Dates
of Sowing and Seed Rates
on Yield and Quality

K. P. Jasani. M. P. Patel and H. S. Patel

Agronomy Deptt., N, M. College of Agricufture,
GAU, Navsari-396 450

Sowing date- and seed rate play an

important rofe in quantitative and qualitative
production of field crops.
experiment on soybean was laid out in
kharif season of 1989-90 at the college
farm of N. M. Coliege of Agricuiture, Gujarat

In view of this an .

The soil of experimental plot was clay in
texture, low in total nitrogen (0.048 per cenj
medium in available phosphorus (28.10 kg/hai
and high in available potassium (320 kg/hay.
Treatments involved were four sowing dateg
and four seed rates (Tabel-1}. Crop was soyp,
at spacing of 45 cm between two rows.

A split plot design wds adopted with foyr
replications. The seed was sown by applying
Rhizobium bacterial (Rhizobium  japonicum)

" treatment and, was fertilized with 30 kg N and

60 kg P,Og/ha. The data on yield, yield

~ attributing and quality characters are given in

3

f\ C.D.al 3%

Agricuttural University, Navsari. - Table-1.
TABLE 1 .
Effect of various treatménts on yield, yield attributing charac.srs and quality of soybean
(1989-90), ,, . S
Number — 100Seed  Séed yield Protein oil )
'Trcarmeftr of weight ) A(qtha) oer cent . yield per cenl yiel ’
podsiplant (kglha) fhgiha) |
‘ﬁ)ale ol Sowing ' .
D, = June, 23 39.88  10.48 39.54 41.63 79943 19.53 3616 |
D, = July, 8 3840 1042 37.00 4043 T2 19.48 366.29
| Dy=luly, 23 3329° 048 - 2975 3854 569.39 18.00 267,15
), = August, 7 2346 853 23.02 - 37.25 439.25 17.61 207.96
S Em. x 112 023 121 0.41 23.50 018 1263
360 074 3.86 1.32 75.17 (1.56 4047

108
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Thus, from the view'point of yields of

June with 60 kg seed rates/ha, was foung
soybean seed, protein and oil sowing on 23rd :

be the optimum.

' (Recetved on 23rd Sept, 1993,
REFERENCES Ramani, B. B. (1988). Eficct of time of SOWIIY. 1y
spacing and plant densily on growth, yield o

quality of soyhean. M.Sc. (Agn) i,
(unpublished) submitted (o Gujarat Agric. |y

Sardar Krushinagar. '

Deslumukh, S. C., Saxena, M. C. and Pandey, R. K. (1977).
Yicld, yield component and grain quality of
Clark-63 soybcan as inlluenced by date of

_planting, row spacing and’ plant population.

Suhbaiah, 8. V., Yogeswararao, Y. and Sankara Reddi, A
Indian J. Agron., 22 (1) : 27-34. -

1 .977). Crop wealher relationship of minfeg
soybean under two dales of sowing. Indien J
Agrun. 22 (1) : 49-50.



Correlation and Regression
Studies in Soybean Yield
Characteristics

K. P.Jasani, M. P. Patel and H. S. Pate}

Department of Agronomy, N, M. College of Agricutture,
GAU, Navsari - 396 450

Knowledge of the interrelationship among-

yield deter'mining - characters and their
association with seed yield is of paramount

ortance in crop improvemt_ent programme, In -
study the experiment was laidout during -

kharif 1989 with four sowing dates.(23rd June,
TABLE 1

8th JlUIy, 23rd July and 7th August) and four
seeding rates (40, 50, 60 and 70 kg/ha) in split
plot design. Randomly selected 5 plants from
each treatment were used for recording the
observations on plant height, number of
branches, leaves. nodules, pods and grains as
well as 100 seed weight. Simple correlation
coefficients was worked out by computer by
adopting the formula described by Snedecor
and Cochran (1967). _

It is evident from Table-1 that the grain
yield of soybean was highly significantly an
positively associated with plant height and oil
content. Whereas, number of nodules/pla ,

Association and simple regfeésion equation of grain yield of soybean with growth,

yield attributing and quality characters.

[ ¥ ] 4 by

Number of grains/pod
100 seed weight (g)

Oil content {per cent)

T Significant at 1 per cent level of probability.

* Significant at 5 per cent level of proba

'__ } ™
Character Regression cuualion _ r ]
Plant height (cm) at harvest Y = 8.163 + 0.104%* X 0.925%F
Nt'lmhc'r of branches/plant at harvest Y = 13.7600 + 0,630 x TOZR9 .
Narmgber of leaves/plant at harvesl ¥ = 10369 + IUA(!? X 0.404
Number of nodules/plint at harvest Y = 4.;’:02 + (468" x 0.588~
. . , , .
Number of pods/plant Y = 16778 -‘(1.024 X 0.609
' ¥ = 2822 + 6934 x c 0,102
¥ = 6415 + 2321% x 0.579*
€ = 49760 + 3.534* x (0.569%*
Protein content (per cent) ¥ = -34752 4 1.200% x (l'(‘:'?i B
bility.
111
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number of pods/plant. 100 seed weight and
protein content were positively and significantly
correlated with final production. The associa-
tion between plant height and grain yield was

the highest (0.925) closely followed by oil con--

tent (0.869). This result clearly indicated that
above parameters exhibited direct influence
on final yield of soybean. Therefore, these
attributes should be considered at the time of
sele~ting the variety. Almost similar results
were also reported by Chaudhari and Singh
{(1974).

The simple regression co-efficients were
computed between yield of seed (y) and impor-
tant growth, yield and quality attributes (x),

REFERENCES

Chaudhary, 1. Noand 3. B. Singh (1974). Correlation and
pathcocllicient analysis.of yield components in
soybean. Indian J. agric. Sci. 44 (7) : 487-490,

which were taken for simple correlat
The simple linear regression equati
(Table-1) was of the type'y = 5 .
y = predicted yield of seed; a = ¢

0N Stugig b
ON bty
b X, Wher

Onstant,

b = regression co-efficient

I}

X

11

growth, yield and quality atibuteg,

In these equatlons plant height, NUMbey
of nodules/plant, 100 seed weight, o ang
protein content exhibited significant influencs
on seed yield. While rest of the parametery
showed neglinible impact on the final produc
tion of soybear.

(Received on 1540 Dee, 1992,
Snedecor, G. W. and W. G. Cochran (1967). Stilistiat

methods (Sixth ed.). ()rjou} and [BH Pub. (o
pp- 172-198.






TABLE 1
Consumptive use of water, water use efficiency, protein nutrient uptake, yield and net return of
pearl -millet as affected by irrigation and NP fertilizer. :

Yield (q ‘ha"’,i Consumptive Water use  Protein Total nutrient uptake
- use {(mpi} efficiency content (kg hﬂ_’) Ner rolum
Treatmen: Grain Struw - tkg grain/ (e} Ninugen Phosphorus Rs/ha
ha mm)
ﬁ""CPE ratio ;
a.6 2948 . 1{12,32. 321.33 9.15 Q.15 91.72 12.35 53286
. t 0.8 ' 38.86 112.31 377.33 i(l.(!b 10.22 116.97 | 15.19 72.51
10 40.8? 123.15 . 437.92 11.37 10.68 151.74 19.37 _ 3540
CD. ut 5% 5.46. 889 9.97 154 0.37 11.00 129
Fertitizer (NP) .
NoPg 31300 l(h.SS ‘ 370.78 844 ’ 9.83 5143 - "12.44 | 7062
NagPae 35.73 1(1_8;24 ) 373.44 E 9416 10.17 109,05 .1 4?.8 7925
Nzl 41..‘.‘;37 115.83 3R0.11 | 10.61 10130 1_26.?6 16.60 G106
Niz0Pgr, 48.86 - 12528 391.11 .12.26 10.88 153.33 - 19,14 - 10665
7.03. 7.39 1.35 0.31 9.6] .12

QD. al 3% 4.25%

AN

_

I
T TTR ‘SAY NVO
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TABLE 3
Interaction effect of | x NP on phosphorus uptake (kg/ha) by pearl miilet,
Irrigation NP levels
(IW/CPE ratio) i
NoPq NioP2g NgoP 40 Niz2ub oy \\)l
0.6(1) 10.39 11.50 12.86 14.65 -
08(ly) 12.44 14.01 15.85 18.47
L.O(13) 14.51 17.32 21.35 2431
.CD. A _ .
( al 5% 1.60 )

nitrogen uptake increased substantially with in-
crease in tW/CPE ratio from 0.6 to 1.0.
Significantly .higher nitrogen was removed at
Ny20Pgg Over rest of the lower levels under all
the levels of irrigation. Treatment combination
comprised of irrigation schedule based on
IW/CPE ratio 1.0 and fertilizing the crop with
NyogPgg removed significantly the highest
nitrogen by 196.30 kg/ha over rest of the com-
binations. |

Interaction | x NP in case of phosphorus
removed by pearl millet was found significant.
Data (Table 3) showed that irrespective of

REFERENCES

Dastane, N. G. (1972). "Practical manual for water use
research”  Navabharat  Prakashan, 702
Budhwarpath, Poona-2.

akksd, L. V. apd Patel, A, S. (1979). Note on response of
pear miller "HB-3" 10 soil moisture regime,

nitrogen and phosphorus in summer. GALU/ Res.
J.4(1):5]-53,

{W/CPE ratio, phosphorus removal increased
substantially with each increment in fertilizer
level from NgPg to Ny20Pgo and significanity the
highest phosphorus uptake was noticed with
N;20Peg over rest of the lower levels. Under
same level of fertilizer doses, phosphorus
removal increased significantly with incre ein
IW/CPE ratio from 0.6 to 1.0. The best
treatment combination involving schedulin
irigation at IW/CPE ratio of 1.0 and fertilizing
the crop with N, ,4Pg removed significanity the

highest phosphorus by 24.31 kg ha over rest
of combinations.

(Received on 17th Febru. 1993

Mﬂllk, A. S. and Shanna, H (‘ (1084) Waler use
Efﬁciency and N P uptuke of peart mitlet 8
elfevted by moisture regimes, N levels and pla
Populatiog, HA U, Res., 14 (3) : 96-303.
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Salt Tolerance of Gram
(Cicer arietinum) Genotypes at
Germination and Seedling Stage

A. M. Amin, ™", N, Chhairola,
J. P. Yadavendra and G, L. Maliwal

National Agricultural Research Project,
Gujerat Agricultural University, Arnej-382 230

The early stages of plant growth are most
critical as later development and crop produc-
tion depend of germination and seedling
emergence, Soiuble salts beyond a certain limit
affect growth adversely depending upon the
slage of growth, plant species and variety

laliwal and Paliwal, 1982, Hassonporath et al.
182, Sheoran, 1980). Recently significant in-
formation on the germination capacity of seed
graded salinity has been reviewed for many
varieties of field and vegetable crops (Maliwal
and P wal, 1969 and Gupta, 1979). Results of
€xperiment conducted to find out the most salt

tolerant genotypes of gram are presented.
herein,

Germination study on 32 genotypes of
9'am was conducted at four salinity (EC 3, 6,
® and 12 dsm™) Jevels alongwith control in

foe replications at room temperature. The
*Olutions  were prepared in s Hoagland

:J"triem solution of the foliowing composition in

Hequivalents (me} per litre. Ca(NOj3),, 5
3. 2.5; MgS0,, 2; KH,PO, 1.5; and 1 me/1

117

of iron as ferric citrate, copper as CuSQy,, zinc
as ZnSQ,, manganese as MnSO, and boron as
H3BO5. In all these solutions chloride saits of
sodium, calcium and magnesium in the ratio of
65:15:25 were taken and desired conductivity
was adjusted on solu bridge. The experiment
was conducted in using blotting paper in
petredishes. The germination percentage was
recorded after every 24-hours till the 10t/ day
of the sowing. Height of seedling from eac|
replicate was recorded on the last day of ger-
mination count. Salt tolerance limit of each
variety was worked out on the basis of critical
difference over control. Arc sine values were
used for statistical analysis of data.

The observation on the germination count
made after every 24 hours of sowing revealed
that the germination was initiated in the control
and lower salinity levels within 48 hours. In the
higher salinity levels, the initiation ot germina-
tion begin on the 3rd day. The maxi um
germination was observed within four days
control and in lower salinity levels while
higher salinity levels, the period for the mmaxi-
mum germination was extended and in sc je
varieties it prolonged till the last day of the ob-
servations. In general, the process of
germination was delayed linearly with the in-
crease of salt concentration (Table 1) with slight
differences amongst the varieties (Yadav et al.
1989), The adverse effect of salinity on plant
growth may be due to (a) the osmotic effect of
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TABLE 1

Effect of salinity levels on the germlnatl'on (%) of gram genotypes.

S EC ds m?! T
No. Genotype 3 Meun
Conirol 3 6 0 12
- Y
| L OP-2 9y 99 99 99 - 9% 99
2. ICP-6 99 9K 99 99 99 99
3. JeP-11 99 99 94 oY 99 99
4. 1CP-13 00 9y 94 99 99 99
5. JCP-21 99 99 9¢ 99 49 99
6. P22 99 04 08 92 o 93
7. P23 9y 09 08 %9 49 99
8. Jcp-27 04 08 96 96 96 97
9. JCP-28 90 82 88 86 58 82
10, JCP-29 56 99 . 90 82 52 87
1. JCP-30 90 92 91 70 23 76
12, JCP-31] 46 94 RO 38 2 f4
13. JCP-32 85 9} 70 20 10 56
14. JCP-33 77 08 52 40 12 58
15. JCP-34 92 84 85 56 4 64
16. JCP-35 96 90 &2 58 33 75
17. ICP-36 42 86 72 36 24 o4
18, ICP-37 95 92 84 17 53 52
19, JCP-38 85 8% 76 61 30 a1
20. JOp-34 9| 61 44 40 12 St
21, 101-40 78 76 86 s 12 3
22. 1141 83 92 83 5K Lo oY

—tr——
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TABLE 2

Effect of salinity levels on the height (cm) of seedlings of gram genotypeg,

Genotypef EC. ds m’
Solution Mean
Control 3 6 ) i2
T T
JCP-2 35 4.3 LN 1.9 0.4 30
2. JCP-6 L] 8.8 8.1 6.3 1.1 7.1
3. JOP-114 L3 5.6 3.7 14 0.3 4.6
4. JCP-13 6.4 6.1 33 2.3 1.1 38
| 3. JCP-21 33 4.5 2.9 2.2 0.7 32
6. JCP-22 6.2 i.8 1.8 1.0 0.2 2.2
7. JOP-23 7H 4.9 | 2.7 2.6 0.6 3.7
8. HOP-27 35 25 2l 18 0.4 2.1
9. JOP.2% 103 39 5.7 0.4 0.2 43
(G, JCP-26 12.5 12.2 7.3 0.4 0.2 6.5
11 JCP-30 7.7 9.3 4.3 02 0.0 43
f 12 JCP-3) 6.2 9.7 1.5 0.2 0.0 15
13, P32 2.5 2.4 0.0 n.ul 0.0 1O
f 14. 1CP-33 2.1 1.9 0.2 0. 0.0 0o
15 134 5.0 3.2 0.2 0.0 0.0 L7
16 10135 43 1.5 0.7 (0 (Al 1A
17 JOP-3e KU 4.6 i7 0.0 Xy 33
1K, 1CP-37 5.7 20 T U 0 [
19, JCP-38 6.1 i 04 U 00 13
20. JOP-39 6.4 1.0 o TRe 0.0 //':///
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A Technique for Mass Collection
of Cotton Whitefly Parasitoids _

M. N. Kapadia* and V. P. Mittal |

Department of Entomology, College of Agricutture,
Gujarat Agricultural University, Junagadh-3562 001

Two aphelinids, Encarcia transvena
(Timberlake) and Eretmocerus mundus Mercet
are important parasitoids of cotton whitefly,
Bemisia tabaci (Gennadius) (Kapadia and Puri,
1989). They can be reared only on B8, tabaci
nymphs under greenhouse conditions (Butler,
1988). As they are tiny, itis difficulty to get the
sufficient amount of these parasitoids required
at a time for their biological and toxicological
studies. To overcome this problem, a study
was, therefore, made to investigate the
technique for their mass collection.

For this purpose, the cotton leaves
infested heavily with B. tabaci nymphs were
picked up from the cotton field. Other insects
like aphids and predator immatures on these
leaves were removed using brush. These
loaves were allowed to dry under fanfor 24

hours at laboratory conditions of 24.3 +24°C

and 58.1 + 5.0 % RH so that aimost of the
turgidity reduced, that heliped in avoiding the
leaf decaying when to be kept in the jar. Near
S0 dried such leaves containing whitefly

nymphs were kept loosely in the glass jar (19
x 15 cm} which was enveloped inside with
blotting paper. The mouth of the jar was affixe

with the plastic funnel (20 cm in diameter} in
opposite position so that the outlet of the funnel
remained upperside. The funnel was tighted
with the jar using cellophane adheowve tape
strips at four regular places. The outlet (inner
orifice} was attached with a wire or plastic
guage (529 holes in 1 sq. cm.) which resisted

‘the adults of whitefly and allow only parasitoid

adults to go in the tube. A glass tube (19 x 3.50
cm) was fixed with the funnel in way that the
outlet of the funnel re...ained inner side of the
¢ 1ss tube. The juncture of the tube and funne)
was sealed with cellophane adhesive tape.

The parasitoid adults emerged out in the
jar gathered in the glass tube because they are
having a habit of upward movement. The
parasitoids generally start emerged out in
between 10 to 11 hours but maximum
Parasitoid emergence was recorded in batween
12.00 to 13.00 hours. The tube collected
Parasitoids could be replaced by another tube
for the purpose of their study. From each set
about 300-500 parasitoid adults per day can be
Collected. However, these number depand
Upon the intensity of parasitism in the field.
During the night time, most of the parasitoid
adults hindered in the cotton leaves, and again
they came out in the tube on next day after 10

Present address - Associate Research Scientist (Entomology), Dry Farming Research Station, GAU, Targhadia 360 003

{Rajkoty.
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hours. Mating process in the collection was also
seen. The adult emergence continued up to
10-15 days. If it is needed to have the pure
culture of a parasitoid species, the whitefly
nymphs parasitized by two aphilinids can be
distinguished easily by the colouration of
nymphs due to parasitization. The host
parasitized by Encarsia transvena became
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Butler, G. D., Jr. 1086. Time for development of

Erctmocerus mundus | a parasite of the sweet

potato  whitefly from  Jardon. fnsect
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black In colour, and chocolate coloyr due ¢
—etmocerus mundus. 0

Number of collection set can be increaseg
or decreased as per the requiremen of
parasitoid adulits. This technigue can be utitizaq
in mass coltection of the parasitoids fyy their
laboratorical studies.

(Received on 17th Sept., 1956,
Kapadia, M. N. and 5. N. Puri 1989. Seasonal incidence of

natural enemies of Bemisia tabaci { Gennadiu;
India J. Ecol, 164-168.






TABLE 1

Relative toxicity of different insecticides against adult of C. indicus.

4 sr Insecticides Heterogeneity Regression equation LCsp values Fiducial limits Reffilfve
- toxicity
No.
. 5
1. Dimethoate +x? (4) = 1.0949 Y = 1.4510 + 2.4980X 0.002691 + 00123 0.9887
- 00038
2. Endosulfan X7 (4) = 0.4526 Y = 1.5740 + 1.8620X 0.007762 + 0.0416 0.3427
- 0.0001
3 Fenvalesate X* (4) = 0.3087 Y = 23000 + 2.0272X 0.002344 + 00101 1.1351
— 00044
4 Monocrotophos ~ X* (4) = 0.5433 Y = 09532 + 22145X 0.005880 + 00046 0.4581
- 0.0014
5. Phosphamidon X? (4) = 0.8858 Y = 23629 + 1.8828X 0.002661 + 0.0085 1.0000
' — 0.0008
6. Quinalphos X% (4) = 42409 - Y = 26571 + 1.7028X 0.002600 + 00033 1.0233
\ - 0.0014

* o none of the cases the data were found to be heterogeneous at p = 0.05

Y = Probit kill

X = Log (concentration X 104)
LCsp = Concentration calculated to give 30 per cent mortality.
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Extent of Seed Transmission of
Urdbean Leaf Crinkle Virus
in Gujarat

Ashok Mishra, V. R. Gohel and J. G. Patel

Department of Plant Pathology, Gujarat Agricultural
University, B. A. College of Agriculture,
Anand Campus, Anand 388 110

Urdbean leaf crinkie virus (ULCV) disease
of urdbean (Vigna mungo (L.) Hepper) is
characterised by an increase in the size and a
light green colour of leaves followed by the
typical crinkling symptoms. Considerable
malformation of the inflorescence in infected
_plants is also observed. Yield loss of 62 to
100% (Nene, 1973; Kolte and Nene, 1979)
under field condition and 71 fo 84% in

glass-house studies have been observed

(Beniwal and Chaubey, 1979). ULCV is
reported to be seed, sap and vector
transmissible virus in urdbean (Kolte and Nene,
1972, Narayanaswamy and Jaganathan, 1973,
1975, Ohingra, 1975, and Beniwal and
Bharathan, 1980). The primary source of
infection under field condition is always from
the seed. Kolte and Nene (1972) observed that
18.39 per cent of urdbean seeds carried the
virus (glass-house study).

The disease has been observed in recent
years in - Baroda, Kheda, Mehsana,
Panchmahal and Sabarkantha districts of

130

Guijarat (Anonymous, 1990, 1991). Therefore,
to determine the effect of disease on some yieid
contributing characters and rate of see
transmission under Gujarat conditions g
preliminary study was made. The infected
plants in the field were tag_ged in kharif season
of 1989 and pods were harvested. The pod
size, no. of seeds/pod ahd test weight
(1000-grain weight) from infected as well as
healthy plants of urdbean cv. T-9 were
determined. The seeds were sown in plastic
pots (10 cm) containing autoclaved soil. Two
plants were maintained in each pots covered
with insect proof cages. The typical crinkled
symptoms were observed on some plants and
the infectious nature of the disease was
cor 1ed by mechanical transmission on 1o
healthy plants. Seeds from healthy plants
served as control.

In the second experiment seeds collected
from 3 locations viz. Talod, Vijapur and Anand
from diseased and healthy urdbean plants ¢¥.
T-9 were sown in field. The seeds were SO¥!
in 3 rows of 5 meter each, 45 cm apart T
plant to plant distance was adjusted to 20 6™
after emergence. Typical diseased plants wé'®
counted weekly,

The data (Table 1) revealed that pod size

no. of seed/pod and test weight were edu_C:
due to ULCV. Similar reduction in Y v
contributing characters in urdbean due 0






132

REFERENCES

An0unymous, 1990. Annual Report of the Department of

Plant - Pathology, BACA, Anand for the year
1989-90 presented at the 23th meeling of PPSC
of AGRESCO, 23.

Anonymous, 1991. Annual Report of the Department of
Plant Pathology, BACA, Anand for the year
1990-9} presented at the 261h meeting of PPS(”
of. AGRESCQ, 29,

Beriwal 8. P. 5. and N. Bharathan 1980. Beelle
transmission of urdbean leaf crinl = vi .
Indian Phytopath. 33 : 600-6(

Beniwal, S. I’ 8. aud
erkle virus © effect on yield ril ting
factors, total yic 1 and seed characters
urdhean. Seed Research 7 : 175-181.

Dhingra, K. L. 1975, Transmission of urdbean leaf cr

virus by two aphid spu,les, indian Phytopa 28 :
80-82.

S.N. Chaubey 1679, U ibes  af

CAURES gy,

i
2

Kolte, S. I.and Y. [.. Nene 1972, Studics on -
5}

mode el nsmission of the |eaf crinkle Ming

urdbean (Phascedus MHngey. Indian |

25 401-404.

) ruh'lf
hyr,,plm'l

Kolte, S. J. and Y. L. Nenc 1979, Urdheay ¢

crinklie  virus “”ltwnnh
symptomson hostand influence of groywyj, Mg

on hosts suceplibility. Tropical Grajy L um
Bull 15 :5-8.

s,
- mungo)  leal

Narayanaswamy, P. and T. laganathan 1973, Vel
transmission of black gram leal Crinkje Virg,
Mudras ugric. J. 60 ; 651-652.

I rayanaswamy, P.oand T, Jaganathan 1975 Seod
transmission of black gram leat crinkle vipy,
Phytopath. 7. 82 :107-110.

Nene, Y. . 1973. Viral diseases of some waem wealhe

pulse crops in India. Plunt Dis. Repter. 37

463167






53

RES. T, 1994 4y,

i
i

GAL

100 = . woawepudeg

Sy = ] woueaguiyg

N

134

\.. w10 d
~af01 0 D) 1oy vl s

900'1) LLYD d
A RS oo n YISUd] puy ]
1un)d
Cio0 99T R, dSOUDIURIG TRPULIDN
LT w2090 ELT0 n 10 y1duo)
el
o0 +:=N0F0 cEeh «=(Fs0 d Jsayourg Adntuud
L ==S0C0 +FE00 *=1C90 D JedRpuny

LD =160 S| YA »=J6ED d
#2080 »+ECH0 «xETH o +xCN90) D HINIRITERUERS

0lco == SE°0 1L 2000 =L TH0) =L Y0 d
65T Lu9LF0 rel'0 .a8910 «+E16°0 «=0RE0 0 WFam paas it
R oo €€ ro0(- 3110 ceOor LETO d pod spaas
LI (ol (- HISTD 190°1)- a1’ 0 orlo- 0L1'0 0 RELEE LT L
T o «oSET0 i1 +2PBH0 +2 €60 €650 «x61S°0 Ny d wend aod
<RI «2S15°0 OS10 w1190 «=NEY0 £ +6S9°0 e lLSD SHYIF 0 S KLUBRISREHRIN
Zel0 == 1070 bl «T19°0 «=b LY} =890 NWARI THFD LNPL0 d (5 qaepd
Exl 2xclT0 S pu 230970 w=QEL0 sso 070 = 1L5°0) Y100 <0180 D Pl UIn

>
(i) punpl winpd )
INRYOUDLLY ISP fuid} ()
NILTCY Xt {13) LDPUOIPN Lenadad mE g nSian pod xpoos wrpd spond RYRINNEID
or s{og yiEuap poeg  jo 115Uy Jo aaquiny wop g PRS00 Jo apgrany Jo ajuny;

ﬁﬁ boxArg

suohejanoo (4} oidAjouayd pue () aidAjouan
L 373vL

eaduoabid jo sssioeieyo uay Huowe






136

branches, length of secondary branch and test
weight had the inditect effects through number
of pods per plant which was much higher than

their individual direct effects. Pod length. days

to flower and maturity which had negative direct
impact on yield, influenced it considerably posi-
tively through pods per plant and plant height,
The greater importance of pods per plant along
with plant height, test weight and number of
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branches have also been reported by Sidhy et
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{1989). These characters had strong associa.
tion with yield and have contributeq
considerably towards it directly and indirectly,
Selection for improving yield through these
traits in positive direction and through days 14
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fruitful in pigecnpea.
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Desirability of Using Powerloom
Cloth Bag for Selfing Isabgul
(Plantago ovata Forsk)

D. R. Patel®, 8. Sriam and K. C. Dalal

AICHP on Medicinai and Aromatic Plants,
Gujarat Agricultural University,
Anand Campus, Anand 388 110 (Gujarat)

Isabgul (Plantago ovata Forsk) a
dicotyledonous annual herbeultivated in North
Gujarat and Rajasthan is one of the crops
having high export potential. Isabgul has few

tilers, Each tiller inturn has many spikes, -

Bagging of individual spike is time consuming,
laborious and costly. It was an usual practice of
selfing isabgul plants over the last several
years to self the whole plant with selfing bag
Made of powerloom cloth. It was suspected2that
the mesh number {approximately) (5/mm~©} in
such cloth bag would be sufficiently less,
Providing reasonably large pores through which
the pollen of isabgul (0.00026 mm diameter)
€an pass through without hindrance. By this
Sludy an attempt was made to know whether

the usuage of this kind of cloth is appropriate
for seifing.

Two types of powerloom cloth bags,
Namely starched and unstarched were used to
Cover mate sterile plants of variety Gujarat
Isabgul 1. For each treatment and a control {i.e.

*Present addressg

Y17

open pollinated) 20 plants were used. Male
Sterile plants were identified immediately after
anthesis in the first spike. These plants were
recognised by the presence of small shrivelled
anthers and male Sterility of these plants was
further confirmed by micro-scopic examination
of their anthers; which showed no pollen grains.

The powerloom cloth bags used were of
45 cm length with 30 cm breadth. The
specifications of fabric used were : threads per
inch-warp 68, weft 48; count warp 30 and weft
34. Twenty starch free cloth bags were
starched by soaking them for 20-30 minutes in
starch solution prepared by boiling 150 q starch
powder in 1.5 litres of water for 10 minutes.

Two or three spikes of each selected male
sterile plants were covered with tissue paper
bag either inside the powerloom cloth bag or in
open, before the stigma in the lower most floret
became receptive to confirm the male sterility
of the selected plants. From every plant, spikes
which showed one or more mature receptive
stigma were cut off and then the whole plant
was bagged and held in place by specially
constructed iron frames. All plants were tagged
for identification. The data on seed set were
collected by observing individual florets of each
spike of all the plants. Seed set on the spikes
which ware bagyed with tissue paper bag
inside the powerloom cloth bag were also
studied.

© Dept. of Piant Breeding, B. A C.t;lege 0; Agricuiturg, Anand Campus, Anang 388 110
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Genotype x Environment
Interaction in the Performance
Traits of Holstein Friesian x
Sahiwal Crossbreds*

K. R. Tajane and A. P. Vyas

Livestock Research Station, Gujarat Agricuftural
University, Navsari 356 450

Scientific information on the existence of
genotype x environment (G x E) interaction
would be of great importance especially for
selecting the crossbreds. The present attempt
was, therefore, made to know the relative
importance of various G x E interactions in
Holstein-Friesian {HF) x Sahiwal crossbreds.

Dataon 1711, 1352 and 726 HF x Sahiwal
crossbreds of three military dairy farms
langalore, Pimpri and Secunderabad), born
during 1975 to 1983 pertain to economic traits
viz. birth weight (BW), age and body weight at
first calving {(AFC, BFC),
lactation traits viz. length (FLL. SLL), yield
(FLY, SLY), peak yield (FLPY, SLPY), dry
period (FDP, SDP) and calving interval (FC,
8Cl), respectively. Assuming multifactor linear
model, anatysis of variance was done to detect
the significance of G x E interactions. The
relative contnbution of each interaction was to
the total variation in the performance traits was

first and second-

calculated as R? per cent (Table 1}. The geng;,
variant was breed of sire (B),
environmental variants were farm, Perigd
season, age and body weight at calving, |

Perusal of the contributions of varig
nongenetic effects to the total variation
all performance traints revealed the famm
major effect (R % =0.02 to 19.83), followed|
body weight (R 29, = 0.02 to 19, 83) calvi
(R % =0.15 to 3. 47) and season (H % =00
to With period (F! % = 0.15 to 3.47) and seasi
(R % = 0.01 o 5.59) were comparatively le
important, in most of the traits. Similar resul
were obtained for same traits of the
crossbreds even when some more data we
added to the present and analysed separatt
for each breed of sire (Tajane et al, 19
Tajane and Rai, 1989a and 1989b).

Among the various G x E interactions. :
x F was found to be the most impord™
contributing around 1.80 to 6.10 per cent (Pds
0.01) to the total variability in lactation yies
(FLY, FLPY, SLY and SLPYV). I t.
significantly influenced the variability I A d
SIL and SDP (Table 1), while it was &
absent in remaining traits. GanP“Ie, grnnn
(1984) also reported significant $
interaction for AFC, ELY and bo
different ages. However, the conll
interaction reported by them (0
was comparatively less.

* Based on the data from Ph. D. thesis of the author.
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n?:f::e Tcontributions (Rz) of various nongenetic effects and their interactions with breed ot gire (B) o
the total variation | performance trait.s of HF x Sahiwal crossbreds.
[ Nerrces ¢' W AFC  BFC  [LL FLY  FLPY FDP  FCI  SLL  SLY SLPY  SDP SO j
~
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‘ Fosor 1 0.13 .00 0.40 0.23 2.24%*  203*x ] 82+ 1.20** 0.03 3.69+* 6.14%*  1.00** 0.62*
| b s D002 000 000 000 000 0200 012 033 000  0.00 1.16** 000 000 !
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The another important interaction was
found to be B x BW (R%% = 4.08 to 6.71) for
lactation yields (FLY, FLPY, SLY and SLPY).
Contrarily it was ( R°% = 0.00 to 0.38) for
negligible for lactation length (FLL, SLL) and
reproduction traits. The interaction between B
x A (R®% = 0.00 to 0.31) was also for little
importance for almost all traits except for SDP
(R°% = 1.28).

Similarly, B x S interaction was also non
significant for most of the traits (Rz% = 0.00 to
0.33) except for FLPY and SLPY (R%% = 0.20
and 1.16, respectively}). Thus, these findings
were in close accordance with those reported

y Mao and Burnside 1969} for FLY. In contrast
to their-findings of nonsignificant sire x Y-S

interaction, the present study revealed a
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significant B x P interaction for yield ,
reproduction traits during first ang Secong
lactations (Table 1). Around 0.62 to g 14 pe
cent variation in these traits was attributap, o
B x P interaction. Howe\.{er, 1t wag
nonsignificant for BW, AFC, BFC, FLL anqg SUL
(R%% = 0.00 to 0.40),

N

In general, B x F, B x Bw and B x.p jp,
teractions appeared to be of more importance
for affecting significantly the variation in yielq
and reproduction traits of first and second lac-
tation traits. Hence, the selection programmeip
crossbred population must consider the exist.
ence of interactions. The other interactions (B
x S and B x A) could be ignored for dairy trajts
in HF x Sahiwal crossbreds.

(Received on 29th Oct., 1993)
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Abstracts of Ph. D. Thesis

Response of GR. 11 Rice
(Oryze sativa L.) to Potash
Under Low Medium and High
NP Levels and its Residual

Effect on Mustard
Name of Student Mo v wide
P. N. Upadhyay V. D. Mane

Department of Agronomy, B. A. College of Agriculture,
Gujarat Agricultural University, Anand Campus, Anand

A field experiment was conducted on sandy clay
loam sail on the farm of main Rice Research Station,
Gujarat Agricultural Univerity, Nawagam to study the
response of GR. 11 rice to potash under low, medium and
high NP levels and their residual effect on mmstard
through kharif and rabi season of 1083 and 1984, Twenty
treatments comprising combinations of four levels of NP
namely NoP(Fy), Ny Pos (F) Ny Pgg (F) NysoPrg
{F4) and five levels of potash comprising of 0 (K, 25
(Klja 50 (K, 75 (Ky) and 100 (K,) kg/ha were employed
in Factorial Randomised Block Design with four
replications. Mustard crop was grown in rafi season

143

after kharif rice on the same site without application of
any fertilizer to study the residual effect of NP and K.

The results revealed that potential preduction and
profit from klarif rice can be screened by fertilizing the
crop with 100 kg N + 50 kg PyOs/ha (Fy). Ny, Pgy
produced 51.71 and #8576 g/ha grain and straw
respectively comparable with that of 53.51 and 80.74
9/ha under Nz, Pqg (F,).

Application of any levels of potash was not found
to be beneficial ta lowland rice.

Crop fertilized with N;s, P;; resulted in
significantly higher protein content in rice grain during
individua] years. Whereas potash did not made any
significant influence on protein content of rice grain. Hice
crap fertilized with higher levels of NP removed
significantly higlher quantity of N, P and K whereas
potash did not influence on removal of N and P. Higher K
removal was observed with higher K,0 level.

Different levels of NP fertilizers applied to klearrif’
rice did not found beneficial effect on yield of succeeding
rabi mustard crop. Whereas 50 and 100 kg K,0/Mha
showed significant residual effect on yield of mustard

crop.

(Recetved one 22nd Sepi., 1953)
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Studies on Wilt of Mustard
(Brassica juncea (L) Czern and Coss)
Caused by Fusarium oxysporum F. sp.
conglutinans (Wr.) Snyder and Hansen

Submitted to Gujarat Agricultural University

Nume of Stredent
K. S. Prajapati

Major Guide
B, G. Desai

Department of Plart Pathology,
Coliege of Agriculture, Gujarat Agricultural University,
Sardar Krushinagar-385 506

Wilt disease of mustard incited by F. axysporum F.
Sp. conglutindns (Wr.) Snyder and Hansen was « seyved
in severe form near to maturity stage. The pathogen
produced wilting in crucifercus hosts viz. Brassica
epesiris var, torla, . corinele, B oleracea var,
botrytis, Eruen sotiva. While, 3. reaptes and  ficinis
eomininis were immune. It also produced 94.67 per cent
mortality on inoculation to mustard plants.

Richard’s medium supported maximum growth
and abundant sporulation. Low C'N ratio (15:1) in media

144

allowed profuse micro-conidial formatigy T
temnperature (35°C) favoured exclusive developm;ljl_.
chlamydospore. The pH 4.0 was optimum for grousr ,
sporudation. Culture filtrates of the pathogen

" a[‘_r;

LES!

inhibitory to geymination of seeds and causeq say

wilting of seedlings of Varuna’ mustard, Musta,:
ftivar “Varuna’ was more susceptible at 105 days .-

plants while, ineculation in early stage had no wilt.

]

The fungicides Carbendazim, Thiophenatemety::
and Mancozabeon etely inhibited the growth. ‘Krishns
found i1mmune while, ‘RSK-7T apg
‘CSR-721" were ‘tolerant to wilt. The population =
pathogen decreased gradually 2.5 times in unsterilized
soil in absence of host tissues, while increased 1.2 time
in ster  zed soil in the presence of host tissues and ab
to survive up to another season.

mustard was

None of the rhizosphere fungi or bacteria azi
Trichoderma harzianwm strains was antagonistic 1o t:'.ﬂ
pathogen. For thermal death of conidia aa:
chlamydospores of the pathogen, respective peas
temperatures were 57°C and 70°C. At 45°C tempel'_ﬂt‘-”‘-‘
83 per cent chlamydospores were germinated. SF™
germination of the pathogen was inhibited by cults™
filtvates of Kmericells nidulans, E. rugulose and -
guadrilineata.
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Crop Weather Relationship in
Summer Pearl Millet (Pennisetum
americanum (L) Leeke) and
Testing of CERES Millet Model
for the Middle Gujarat
Agroclimatic Zone

Submitted to Gujarat Agricultural University

Name of Student
V. G. Maniyar

Major Guide
A. N. Mehta

Department of Agricultural Meteorology, B. A. College of
d Agricuiture, GAU, Anand

Field experiment were conducted in pearl millet
(Cv. GHB. 30) during summer season of 1991 and 1992.
Treatments comprising of 3 sowing dates (Feb. 5, 15, 25)
and for brrigation levels (Te-Ta = 1 to 0°C, 0 to - 1°C, Iw/
CPE = 1.0 and farmer’s method i.e. 8 days interval) were

145

laid out in splitplot design with sowing dates as main
treatment and replicated thrice. The result of pooled
data reveals that grain yield was significantly higher in
Iqi.e. Iw/CPE = 1.0 wheveas dates of sowing did not show
any significant effect on grain yield in both year; bowever
there was significant difference in pooled data with
highest yield of 43.43 g/ha in Feb. 5 sowing.

Path analysis of grain yield and weather observed
revealed that high relative humidity during flag lesf to
dough stage and high thermal interception rate (TIR)
during the period from anthesis to dough stage are found
favourable for higher grain yields.

CERES millet model corrected for genetic
co-efficienta was found to be good for Middle Gujarat.
CERES millet model predict the anthisis date and
maturing date with minimum error. However grain yield
and total biomass prediction by CERES millet model
showed larger per cent of error compared to that grain
yield predicted by model developed with help of stepwise
regression technique in this study.

(Received on 28th Seplt., 19938




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

