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Effect of Seed Rates and Cutting Stages on Forage Yield of Maize Varieties 

J. R. Patel, P. C, Patel and M. R. Saiyad 

AA.C.R.P on Forage Crops, GAU, Anand Campus, Anand-388 110 

ABSTRACT 

A field trial was conducted to study the effect of 3 seed rates (40, 50 and 60 kghha) and 3 cut- 
sg stages (Tasseling, Silking and Milk) on forage yield of two composite varieties of maize viz., Vilay 

id Moti during J-harif 1978 and 1979 ut the Gujarat Agricultural University, Anand (Gujarat). The 

sults imdicated that Vijay Composite recorded higher green forage, dry matter and crude protcin 

eldx. A seed rate of 50 kg/ha in Vijay Composite and 60 kg/ha in Moti Composite resulted in 
cher fodder and crude orotein yields. A seed rate of 60 kg/ha gave higher net increamental cost 

mefit ratio than that of 50 kg seed rate/ha. Harvesting of maize varieties at milk stage for fodder 

irpose was found to be ideal for higher dry matter and crude protein yields, 

INTRODUCTION 

Maize (Zea mays |,.) is an important 

‘real fodder crop on account of being 

weulent. sweet and palatable: and also free 

om toxicants, Different varieties need speci- 

agronomic and cultural practices to know 

wir best potential in term of yield and 

wality, cuttings 

ong with seed rates is very meagre of the 

arieties tested jn the present study, Hence, 

Information on stage of 

© present investigation was taken up. 

MATERIALS AND METHODS 

A field experiment was carried oul al 

“Tage Research Farm, Gujarat Agricultural 

Wersily, Anand (Gujarat) during  khart) 

‘sons of 1978-79 and 1979-80 in a split-plet 

(Received on 19th Aug. 1988) 

design. The treatment combinations of twe 

composite maize varieties (Vijay and Moti! 

and three seed rates (40, 50 and 60 kg/ha) 

were assigned to the main plot. while three 

harvesting (Tassel. Silk and Milk) 

were alloted to sub plot, The gross and 

stein 
slages 

net plot areas were 12 m* and 6 m* respecti- 

vely. The experimental soil is a deep well 

drained sandy olay loam having low amonut 

of available N (212.0 kg/ha), fairly rich in 

available phosphorus (62.0 kg P2O;/ha) rich 

in available potash (300.0 kg K.O/ha.) A 

uniform basal dose of 50 kg N + 25 kg 

P.O; + 25 kg KO per hectare was applied 

in furrow at the time of sowing and 50 kg \ 

per hectare was lop dressed after one month 

of sowing. The dry matter was estimated by 

vying the cut plant samples in oven al 70 to
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80°C to a constant weight. Nitrogen content multiplying its nilrogen percentay " 

was estimated by modified Kjeldahl’s method. version factor 6.25. Crude Se with, mn 

Subsequently the protein content — of dry hectare was worked out by tae tein ‘4 

matter was computed for each treatment by following formula, Ploying . 

Protein content in dry | Dry matter yielg 
Protein yicld _ matte (per cent) ~ (q/ha) 

(q/hay 100 omen 

Recommended cultivation practices were crude protein yield than Mot; Comne.; 

followed for raising the crop. during 1979.[t was also better on sigs ey 

The yield was poor during 1978 as ene Asiy 

RESULTS AND DISCUSSION to 1979 due to high rainfall (576.9 tee 

| | Aug. in 22 rainy days) was received alte 
Varieties sowing of maize crop (27-7-88) and Nene 

: initial growth of crop was affected, 
The green forage yleld of the two 

varieties did not differ significantly. However, Seed rate 
Vijay Composite gave significantly higher 

dry matter yield than Moti Composite during A seed rate of 60 kg/ha gave significan)) 

1979 and on pooled basis (Table 1). Vijay higher green forage yield than 40 ke/h, 

Composite also produced significantly higher during 1978 (Table 1). The pooled ‘esis 

TABLE 1 

Effect of seed rates and cutting stages on forage yields of maize varieties. 

Yield (q/ha) 

Treatments Green forage Dry matter Crude protein 

1978 1979 Mean 1978 1979 Mean 1978 1979 Mean 

r. z. a. 4. 5 o& Fe . 2. 

Varieties (V) 

Vijay Comp, 242 324 283 46.0 73.0 59.5 3.88 5.75 4.82 

Moti Comp. 226 «6306 =. 206 424 66.3 54.4 3.93 4.55 4.28 

S. Em. + 12 7 7 22 19 15 0.19 0.14 0.48 

C. D, at 5% NS NS NS NS 5.7 42 NS 042 NS 



1, ET AL. SEED RAT
ES = 

pATEL # ‘ATES AND CUTTING STAGES ON FORAGE YIELD
 OF MAIZE 3 

ana > F 
; » 4, a a 2 B 9. «0. 

—_— 
seed rate (R) (kg/ha) 

0 202 303 953 38.5 64.3 514 3.37 4.44 3.91 
34) 230 323 277 12.0 73.6 S78 1.01 555 47 
Py 270) 320295 52.0 71.2 61.6 4.19 5.27 4.73 

s, Ev. - WS 9 5 27 3 12 0.24 0.17 0.09 

c. D. at 5% i NS 15 52 69 3.3 NS 0.51 0.25 

cutting stage (S) 

Tassel 300 B21 512 46.6 50.8 48.7 4.58 418 4.58 

Silk 210 330-270 39.0 70.0 545 3.39 4.72 4.06 

Milk 192 291 241 47.0 $88.1 67.6 3.65 7.39 5.03 

s. Em. = 8 6 2% Is lz 95 0.13 0.12 0.79 

Cc. D. at 5% 44 #19 NS 44 49 NS 0.38 0.35 NS 

also revealed that 60 kg seed rate/ha was 

significantly superior (295 q/ha) than other 

seed rates. Similarly, a seed rate of 60 kg/ha 

gave significantly higher dry matter yield 

than other seed rates during 1978 as well as 

on pooled basis. The highest production is 

the result of higher plant stand. Nehra et al. 

(198]) reported that the green forage and 

dry matter yields of maize were increased 

at 60 and 80 kg seed rate/ha over 40 kg seed 

rate/ha, A seed rate of 50 kg/ha was at par 

with 60 kg/ha for crude protein yield but it 

produced significantly higher yield than 40 

kg seed rate/ha, A seed rate of 60 kg seed 

rate/ha gave higher net ICBR (1:1.15) as 

compared to 50 kg seed rate/ha (Table 3). 

Culting stage 

The pooled green forage yield of maize 

did not differ significantly due to cutting 

stages. However, maize harvesti
ng at lasseling 

stage gave significantly higher
 yield over silk 

and milk stages during 1978. Tassel s
tage was 

also found significantly superior than milk 

stage but it was at par with silk stage during 

1979. Milk stage produced significantly 

higher dry matter yield than tassel and silk 

stage during 1978 and 1979 (except it was 

at par with tasseling stage during 1978). 

On average basis, the harvesting of maize at 

milk stage gave 38.8 and 24.0 “% higher dry 

matter yield than tassel and silk stage respec 

tively. Milk stage produced significantly high- 

er crude protein yield than tassel and milk 

stages during 1979. On average basis also, 

milk stage produced 14.8 and 23.9 % higher 

yield than tassel and silk stage respectively. 

Chauhan et al. (1979) also reported that DM, 

DDM, CP, DCP and TDN yields were high
est 

in crops harvested 60 days after sowing 

(Milking stage). Suresh Kumar e¢ al, (1979) 

suggested that harvesting of maize varieties 

between 50 and 60 days alter sowing was 

found to be ideal for better fodder 
yield with 

higher crude protein and mineral contents. 

Desai and Washko (1982) reported that the 

dry matter and crude protein yields 
increased



as the harvests were delayed from the boot 

and anthesis to milk and maturity stages. 

The corresponding dry matter yield at boot. 

anthesis, milk and mature stages were obtained 

5.01. 6.93, 8.90 and 13.83 mt/ha, respectively. 

So these results suggested that maize crop 

shenld he harvested at milk stage to obtain 

maximum nutrients, 

Variely x Seed Rate 

Vijay composite coupled with 50 ke seed 

rale/ha produced significantly higher green 

TARLE 2 

GAU RES, J. 1994 
= "H, 

forage (305 > a/hy : ge (405 gy ha '. dry matter (G1 
and crude pratein (5.34 qshay viet h Vay | 

Yield, | 
. tty 

IT iter \; bs 
I 

other treahnent combinations ba 
Composite coupled with 

(Table 2). This interaction had al Melha 
i = OC ASG pp 

higher net ICBR of 1: 2.82 (fable 9, . . * = ot, 

itG pre ent ~tucly Th, * “uszrested that 
variety Vijay Coniposite should he - dip, 

AT the rate «f 50 ke seed sh 
| 

a and harveste _ milk stave to obtain hicher green forgen = Tage, try 
matter and nutrients as well ac net revtizay 

ah al th, 

Effect of varieties x Seed races on green forage, dry mat‘er and crude protein viely 

(q/ha) on pooled basis. 

Green forage Dry matter yield a Crude protein yiel4 
yield (q/ha) (q/ha) (qha) 

Varieties Seed rates Seed rates Seed rates 

(ig /ha) (kg/ha) (ke'ha) 

40) 50 60) 40 SO 60 40 50 &i) 

Vijay Comp. 23 ©0305 ~—301 50.5 64.3 636 3.81 5.34 502, 
Vioti Comp. 262 248 289 52:3 51.2 596 100 4.23 444 

S. Em. T2i 1.63 0.15 

C. D. at 5% 20.53 4.6) 0.36 

TABLE 3 

Relative profitability of maize as influenced by seed rates. 

Green Total Additional Additional Net 

forage return return cost ICBR 

Treatments yield Rs/ha over AD kg Rs Jha 

(q/ha) Nfha 

(Rs/ha) 
— 

f, 2 3. 4. 5 6. 
— 

Seed rates (R) kg/ha 

1) 253 2530 - 130.00 aie 

50 277 2770 2.10 162.50 1: OF 
60 295 2950 420 195,00 po: ib
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a , 
I. 3 4, 5 6 
os 

interaction (V x R) Sig. 

Vijay Comp. x 10 ke 218 2430) _ 120.00 _ 

Vijay Comp. X 50 ke” 805 3050) 620 162.50 1: 282 

Vijay Comp. \ 60 he 301 S010 530 195.00 b < 167 

Moti Comp. 40 ke 202 2620 oe 130.00 = 

Moti Comp. x 50 kg 245 2480 as 162.50 _ 

Moti Comp. x 60 kg 209 2890 270 195.00 l : 0.38 

Cost calculated on the basis of Rs. 10/- per Q of gr = green fora d Rs, 3.25 g 

seed of maize, re ee 

REFERENCES Nehra, D, S.3 Tomar, P. S; Sing, S. M. and 
Pahuia, S. S. (1981). Effect of nitrogen sevels, 

Chauhan, 7. R.; Randbawa, S. S$. and Chopra, weed control and seed rates on yield and 

A. K. (1979). A note on the effect of stage quality of fodder maize. Forage Res., 7 : 

of maturity on the yield and nutritive value 195-200. 

of maize (Zea mays L.) fodder hay. Indian 

J. Anim. Sci., 49 : 749-751. Suresh Kumar, P.; Krishnamoorthy, K. K. and. 

Muthasamy, P. (1979). Influence of nitrogen : 

Desai. S. N. and Washko, J. B. (1982). Forage _. and stages of cutting on the fodder yield, 

evaluation of four summer annuals at four erude protein and mineral conten’ of mize 

harvest stages under different nitrogen varieties. Madras agric. J. 66 : 288-291. 

levels. 1. Produciion and nutritive value, J. 

Maharashtra agric. Univ., 7 ° 19-22. 
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Intercropping of Fodder Legumes in Sorghum 

R. LL. Patel, K. B. Desai, M, S. Desai and M. N. Patel 

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

ABSTRACT 

Field experiment conducted to ascertain the effect of intercrops on sorghum revealed that 

higher grair: as well as stover yield of sorghum CSH-5 was obtained when sown as 2 rows of 
2 rows of cowpea at 30 cm apart with application of 40 kg P.O. /ha. 

sorghy 
as basal dose, The compar; 

economics indicated that sorghum intercropped with 2 rows of forage cowpea recorded the highest rot 

It was also observed that higher gross income could be obtained in all the intercropping systems 
pared to sot sorghum. 

INTRODUCTION 

High yielding varieties and hybrids 
released for general cultivation can respond 

to higher dose of Nitrogen and Phosphorus. 

However, farmers are not applying the recom- 

mended doses of these fertilizers and hence 

the production level in sorghum is affected 

in the state. For maintaining the yield data 
intercropping of fodder legume is the most 

beneficial as legume left soil richer in Nitro- 

gen than pure sorghum after _ harvest. 

Waglimare (1980) reported residual effect 
of inlercropping combinations having cowpea 
(Fodder) There was 

a saving of Nitrogen due to fodder cowpea. 
in rainfed conditions. 

amply clear from the — earlier 

intercropping is feasible and 

Balasubramanian 

It is 

that 

economical 

(1982) 

significant differences between the treatments 

studies 

in sorghum, 

et al. observed that there were no 

with regard to sorghum grain and stover 

yield and the comparative economics indicated 
6 

asc 

(Received on 19th Aug. 196 

that sorghum intercropped with 2 rows 
forage cowpea recorded the highest returns 

Nimbalkar and Dombale (1983) ¢ 

served that if certain crops are intercropp 
with sorghum, the combined yield obtain 
may be higher from both crops without : 

ducing the vield of the main crop. Th 
further observed that sorghum intercropp 
with udid gave the highest monetary return 

as compared to sorghum alone. Howeve 

Nimbalkar and Shinde (1983) obtained U 

highest grain yield of sorghum when grow 

alone. But tur grown as an inlercrop increa: 

ed 

sorghum grown alone. 

the monetary returns as compared | 

Intercropping of sorghum with legum 

and oilseed has become a profitable practic 

It is observed that the yiel 

of many inter crops representit: 

cpset 

now a days. 

recovery 

important pulse and oilseed has been incre 

(Singh 1979), Therefore an attempt was mad 
: aenpete Of 

to know the further agronomic aspects



PATEL ET AL, : INTERCROPPING IN SORGHUM 

jntercropp ing sorghum wilh cowpea, sunhemp 

and wal. 

MATERIALS AND METHODS 

A field experiment was conducted 
with 4 treatments (T, = Sorghum alone 
CSH-5, T, = Sorghum CSH-5 + Cowpea, 
T; = Sorghum  CSH-5 + Sunhemp — and 
= Sorghum CSH-5 + Wal) during 1983- 

$4 to 1986-57 in RBD with 4 replications at 

the Main Sorghum Research Station, Gujarat 

Agricultural University, Athwa Farm, Surat. 

The crop was sown in 2 rows of sorghum :2 

TABLE | 

-~
! 

The sow- 

ing of the experiment was carried out in July 

during all the years. The basal dose of 40 kg 
P.0,/ha was applied to sorghum and the 

forage crops were uprooted and burried at 

the lime of flowering. The data on grain 

and fodder yield of sorghum were pooled and 

rows of legumes at 30 cm apart. 

their economics were workedout. 

RESULTS AND DISCUSSION 

The data on grain and stover yield 

for individual RBD analysis are presented in 

Table-1. It is revealed that treatments were 

Variances for grain and fodder yield Mm intercropping of fodder legumes. 

(Individual year) 

ANOVA Grain yield/stover yield. 

Individual year 

Source d. f. M.S.S. 

1983-84 1984-85 1985-86 1987-88 

Repli. 3 48976.6 13299.5 55596.8 977.2 
4854.5 58788.8 238838. 1 44396.7 

Treat 3 13749.7 29330 1.0%* 239212.4"* 356063.5°* 
125535.3** 606128.3** 3131906.1** 1362892.2** 

Error oT) 27476.5 8154.7 23439.8 10443.8 
31983.2 574.79.2 113906.2 17581.3 

Total 15 — -- 

S. Em. + $2.88 45.15 76.55 51.09 

89.42 119,87 168.75 66.30 

C.D. 5% NS Lele 244.88 163.46 
286.05 383,47 539.82 212.08 

C. Vv, % 8.91 5.14 7.95 4.69 

1.04 6.46 6.60 2.60 
Le 
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Pooled 

M.S.S. ee. 
Source d. f. Grain yield Stover yielg-—~ 

=n -—— os an ~ an 

Repli./year 12 508057.18°* 7114206.56*« 

Year 3 508057.18 7111206.56"* 

—
~
 

Treatment 

Year x Treat, 9 

Pooled error 30 

S. Em. + 

C.D. 5% 

C. V.% 

710609.61* * 10:57 609,06" * 

63775.28** 3028 4,25 * * 

7318.00 99237.47 

63.18 157.58 

201.96 903.44 

6,65, 3.12 

highly significant for grain yield except for 
the year 1983-84 whereas. treatments were 

highly significant for stover yield in all the 

years. Chi-square test showed that error 

Analysis of 

variences for pooled data revealed that years, 

treatments and years x treatments were highly 

significant for both grain and stover yield. 

variences were homogenous, 

Economics of the grain and - stover 

yield of sorghum based on four years data 

are presented in Table-2. The highest grain 

and stover yield was obtained in Sorghum + 

Cowpea treatment and the highest gross in- 

come also obtained when sorghum was inter- 

cropped with cowpea, 

(1979) 

the experiment that 
only proved good 

Sindh 

resulls of 

has summarized — the 

cowpea nol 

intercrop with sorghum 

for increasing the yield of sorghum but also 

improved the soil fertility and also improved 

the yielding potentiality of sequence crop. 

Further the effect of intercropping of cowpes 

in sorghum on production of ratoon sorghum 

Thaval (1987! 

suggested that there was no difference 1 

were studies by Pawar and 

srain and fodder yield and grain to fodder 

ratio of sorghum ratoon due to residual effect 

of planting patterns, intercropping of cowpe? 
* . . . ak « n 

in kharif sorghum and their interactions. | 

the present study further it was observe 

that the higher gross income could be ° 

tained in all the intercropping systems tha 
* *. ‘sh 

sorghum as a sole crop. Therefore It 1s ady 

able to intercrop cowp™ 

being more economical. are 

agreement with the lindings of Balase 

bramanian et al. (1982b), Nimbalkar 

(1983). Thus intereropping ~ 

cowpea with sorghum — proved beneficial " 

good 

sorghum — with 

These results 

Dombale 

increasing vield of sorghum as well a> 

residual effect on next sequential crop-
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influence of Nitrogen on Yield and Quali y of Forage Sorghum Genotypes 

J. R. Patel, P. C. Patel and B. .G. Patel 

A.I.C.R.P. on Forage Crops, Gujarat Agricultural University, Anand Campus, Anand 

ABSTRACT 

A field experiment was conducted with four nitrogen levels (0, 40, 80 and 120 kg N/ha) and six 

forage sorghum genotypes (PC-6, SU-45, AS-14, AS-15, Imp, Ramkel and HC-136) at Forage Research 
Farm, Avand (Gujarat). Genotypes PC-6, AS-14, AS-I5 and Imp. Ramkel were found promising to 
obtain higher green and dry matter yields with better quality. Increasing N application from 0 to 
40, 80 and 120 kg N/ha increased green fodder production by 20.3, 21.6 and 24.9 and dry matter by 

22.6, 22.7 and 26.3 per cent, respectively. Crude protein content and crude protein yield increased 

markedly with the successive increase in nitrogen levels, The netural detergent fibre (NDF) content. 

jowever, reduced markedly with the successive increase levels. From the economic point of view, an 

ipplication of 120 kg N/ha showed the maximum total returns. However, maximum net ICBR was 
shtained from the application of 40 kg N/kg. 

(Received on 31st Aug. 1988) 

INTRODUCTION MATERIALS AND METHODS 

Jowar (Sorghum bicolor (.) Moench) A field experiment was conducted during 

S essentially a crop of the dry farming areas iharif seasons of 1985, 1986 and 1987 on 

ud withstands heat and drought. This sandy loam soils, low in available nitrogen 

‘Top is grown for green as well as dry forage (158.8 kg/ha) and medium in available P.O; 

‘roduction over wider areas, particularly (45 kg PsOs/ha) and K,O (199 kg/ha) 

luring the kharif season, It is admirably The soil pH was 8.8. There were six forage 

sorghum genotypes (PC-6, SU~S, AS-14, 

AS-15, Imp, Ramkel and HC-136) and four 

levels of N (0, 40, 80 and 120 kg/ha) form- 

ing twenty four treatment combinations. This 

trial was carried out with three replications 

using factorial randomised block design. The 

Mrogen fertilizer application at Forage Re- gross plot size was 5 Xx 3.6m’ and nes 
“arch Farm, Gujarat Agricultural University, 4 x 24 m*. Half of the required N m the 

\nand, form of urea, entire quantity of P20; (single 

lapted to varying soil and climatic condi- 

‘ons. Nitrogen fertilizer plays an important 

‘ole in increasing forage production of sor- 
ong with better nutritive value. Keeping 

1]



]2 

superphosphate) @ 30 kg/ha and carbofu
ran 

4 @ 20 kg/ha wore applied in the fur- 

vows. The seeds were drilled in rows 30 cm 

apart on 22nd July, 1985; 18th July, 1986 

and 27th July, 1987 using 30 ke soed/ha. 

The remaining half of the N was topdressed 

one month Other cultural 

practices were followed per recommendations. 

The crop was harvested at 50 per cent 

flowering stage which occured between 67 

to after depending on 

genotypes. 

after sowing. 

days sowing 

The harvested green forage was weighed 

immediately and 500 g sample from each 

treatment were collected randomly for dry 
matter estimation, Green samples were cut 
into small pieces and first air dried and then 

over dried at 70:C. The dry matter weight 
was separately recorded for each treatment. 
The total N was estimated by conventional 

Kjeldhal's method. 

RESULTS AND DISCUSSION 

Green forage and dry matter yield 

The results (Table 1) 

green forage yields of genotypes HC-136, 
Imp. Ramkel, AS-14 and AS-15 were not 
significant, however, dry fodder yields were 

higher from PC-6 followed by Imp. Ramnkel, 

AS-15. HC-136 and AS-14. Variety SU-45 
gave minimum green and dry fodder yields 

during all the three years. So far as green 
and dry fodder production per unit time is 
concerned, it was maximum in AS-14 (6.0 

x 1.36 qlhalday), followed by AS-15 (4.85 
x 1.30 qihalday) and PC-6 (4.26 x 1.42 

qiha{day) due to less number of days taken 

hy these genotypes for harvesting stage. 

indicated that 

Increasing level of N application from 
Q to 40, 80 and 120 kg/ha increased the 

green forage production by 20.3/21.6 and 

GAU RE 
a HESS I. 1999, 16), 

24.9 per cent. respectively, on Pooled has 

The corresponding increases jn dry ma is, 

production were recorded to the leve} of Pd 

22.7 and 26.3 per cent, respectively, The 
increased yields of green forage an ie 
matter wilh nitrogen application were due ‘ 
increased vegetalive growth of plants 
(Table-1}. Cooper (1956) and Patel 11959) 
reported that green forage and dry Matte, 

yields of forage sorghum increased jz, 
nitrogen application probably due to increase,| 

vegetative growth of plants. The maximup 

net Incremental Cost Benefit Ratio (ICRP, 

of 1:].91 was obtained with an application 

of 40 kg N/ha. 

The interaction of genotype x nitrogen 
levels were found non-significant for green 

forage and dry matter yields on pooled basis. 
So it is recommended that the farmers of 
Middle Gujarat region are advised to use 40 

kg N/ha to forage sorghum for obtaining 

higher forage yields and net realization. 

Crude protein and natural detergent 

fibre content 

The highest crude protein content 

(Table-2) was synthesized by the genotype 

HC-136 (6.17%) followed by  AS-l4 

(6.11%) and Imp. Ramkel (6.10%). The 

highest crude protein content was synthesized 

by the highest level of N during all the 
individual years as well as on an average 

of three years (Table 2). The crude protein 

content of sorghum increased from 5.50 te 

6.10 per cent to 6.28 and 6.36 at 0 to 40 to 

80 and 120 kg N/ha. Increased crude pro- 

tein content of sorghum by increasing N 

application was also observed by Desat and 

Deore (1980) and Hussein ez al. (1980). 

Genotypes AS-14 and 

showed lowest NDF 

Imp. Ramkel 

{69.0°5) as compared
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PATEL ET AL. 2 KEFECTS OF NON FORAGE SORGHUM 

lo other gechaly pes Oo an averare of three 

years While the highest NDF (71.4%) — 

obtained in PC-6. Gupta ef al. (1983) also 
reported such type of variation in sorghum 
genotypes. The NDF content was reduced 

as the successive increase of nitrogen from 

0 to 80 kg N/ha although the differences 

were marginal. Similar type of results were 

also obtained by Oberoi (1981) in oats. 

Crude protein yield 

Genotype PC-6 produced the highest 
crude-protein yield (6.53 q/ha) followed by 
Imp. Ramkel (6.29 q/ha) and AS-15 (6.01 

g/ha). The variation in the yield of crude 

TABLE 3 

i) 

protein could he attributed to differential 
potentially of genotypes to synthesize protein 
and variation in the dry matter production. 
Increaseing trend of crude protein yield was 
observed increments of N. 
The higher level of nitrogen (120 kg/ha} 
produced the highest crude 
(6.64 q/ha) an average 
than other levels of nitrogen. 
level of N_ application 
and 120 kg N/ha increased the crude 
protein yield by 33.1, 38.4 and 45.6 per 
cent, respectively, on an average of three 
years. The results are in accordance with 
the results obtained by Hegde and Relwani 
(1974), 

with successive 

protein 

of three 

yield 

years 

Increasing 

from 0 to 40. 8 

Economics of forage sorghum as influenced by nitrogen tevels. 

Pooled Total Additional Additional Gross Net 

Treatment green return return cost ICBR ICBR 

forage Rs. /ha over Rs./ha 

yield control 

(q/ha) Rs./ha 

Nitrogen levels 

0 kg N/ha 305 3050 — = = _ 
40 kg N/ha 367 3670 620 212.80 1:2.91  1:1.91 
8&0 ke N/ha 371 3710 660 425.60 1:21.55  1:0.55 

120 ke N/ha 381 3810 760 638.40 1:1.19 1:0.19 

Cost of nitrogen 
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Response of Summer Groundnut (Arachis hypogea L.) to Da ; 
** 

. es - 

Geometry and Levels of Phosphorus under South due os Gen 
Planting 

R. M, Desii, Z. G. Patel, H. C, Patel, A.D. Patel, H. C. Patel and H. R. Patel 

Department of Agronomy, N. M. College of Agriculture Navsarj 

ABSTRACT 

An experiment was conducted at the College Farm, Gujarat Agricultural University, Navsari on 
groundnut (Var. GAUG-1) in summer seasons of 1982 to 1984 on clayey soil. Three dates of soning 

hey {5th February and 2nd March) as main plots were tried with there levels of phosphorus (25 
56 and 75 kg P.O,fha) and two spacings (30 and 45 em between rows) as sub plot treatments in “ 

split plot design. Significant reduction in pod yield was recorded by delay in sowing from 1st February 
to-2nd March, Highest fodder yield was obtained with sowing on 15th February. Effect of different 
kevels of phosnmherus and spacing was noi significant indicating that 25 kg P.O./ha is sufficient for 
simmer groundnut on yertisel with 30 x 16 em or 45 x 7.5 cm as planting ‘geometry. 

INTRODUCTION 

Practice of raising summer groundnut 

= in command area of Ukai-Kakarapar 

'rigation project is a newly adoptation and 

hence adequate information is not available 

"garding agronomic practices. The ground- 

iia being insensitive to photoperiod, the 
i weather parameter that influences the 
Browth and yield, is the temperature. The 
influence . : 

ence of air temperature on the yield of 
Foundnut w 

pod devel op 

“nd Ozaki, 

as striking during pegging and 

nent stages of (Ono 

"import; nase, Plant geometry is also 

tig diiiee factor influencing photosynthe- 

Yield, oe the plant and ultimately the 

Population = maintaining ophimum plant 

, changing the geamelry 
af planting 

the crop 

7 

(Received on 22nd Sept. 1988! 

can iniluence moisture and nutrition extrac- 

tion pattern from the. soil (Raddy et al, 

1975). In contrast to most of the 

crops, the groundnut crop can use soil phos- 

phorus at lower test level (Scarsbrook and 

Cope, 1956). Martin (1904) in a world-wide 

fertilization 

other 

review on to peanuts pointed 

out that in most areas pea-nuts depended on 

residual phosphorus applied to previous crop. 

Considering these views, the experiment was 

conducted to findout the adequate requirement 

of P, best period of sowing and spacing 

between two rows for South Gujarat condi
tions. 

MATERIALS AND METHODS 

The experiment was con
ducted at the 

College Farm, GAL, Naysari during — the



suntmer seasons of 1962 to LOGE on vertisols 

having pH 7.8, Ee OEE inmbos/eo. low in 

avathible phosphor us (21 ke 

Total eighteen 
N. medium in 

PLOs/ha) and rich in potash. 

treatment combinations involving three dates 

of sowing (Ist and 15th Feb, and 2nd March) 

in matin plots and eombinitions of two plint- 

ing geometry ie. (80. 10 and 15 y 7.9 em! 

and three levels of phosphorus (25, 50) and 

75 ke PoOs/hat in sub plots were employed 

under split plot design with four replicaions. 

The seed rate was 100) ke kernels/ha, ‘The 

errect ivype grounduut variety GAUG-1 was 

employed. A common dose of N @ 25 kg/ha 

in the torm of urea along with single super- 

phosphate as per lreabnent was band placed 

before sowing and in same line the crop was 

sown as per spacing. No potash was applied. 

The irrigations were given just after sowing 
and then at about 10 days interval till maturity. 

The crop was harvested in the beginning of 
June every year, The yields of pod as well 

as dry fodder were recorded plotwise. The 
fodder was spoiled during 1983 due to pre- 

monsoon rain, hence not recorded. 

RESULTS AND DISCUSSION 

The mean yield data of pod as well as 

dry fodder as affected by different treatments 
are presented in Table-1. 

Effect of dates of sowing 

The data given in table-1 revealed that 
the pod yield was significantly affected by 
dates of sowing in al! the years and also in 

data pooled. Significantly the highest pod 

vield was recorded with sowing on Ist Feb. 

followed by 15th Feb. and 2nd March. The 

reduction in pod yield was to the tune of 

78, 70, St and 63 per cent during 1982, 1983, 

1934 and in pooled, respectively, when crop 

sown on 2nd March. Patel (1982) also 
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vbtained the highest pod yield 

of Srd eb. 

sigtillieantly 

« al Suni 

Which was at par Whe 
: With ty 

. superior Over Is \ 

Jan, the same peried was also be ith 

" . NA sin: 
ficantly superior over late sowing at “_ Nj, 

= liigr 

(Annual Report 1979) ah 
id },, 

a May}. 
man pod vield from the ere 

Feb. and 

> — Progress 

‘Pp sown , . ~ = turin 

this period might be due te favourable : ; xg Clima. 
lic condition that) existe i col Lt enristed during the 

Joshi ef al, 

recorded higher number of unde, eloped por 
rd 

(Tin, 

(19735) a 
lyse 

growth period. 

per plant in late sown crop. Ulere reduc 

in yield might also be due to less ie 
available for maturity as it was essential ,, 
harvest the crop before second week of Jus. 
as it is a probable period for start of mon. 

soon in this region. 

from the two vears data (table-Ii jt 

was observed that though the effect of data 

of sowing was found 

respect of fodder yield during both the years. 

was not significant on data pooled. During 

both the years and also in pooled analys's 

(15th Feb.) showed max 

Similar observations «ere 

also recorded by Patel (1982). He observed 

that the maximum fodder yield was obtained 

from the crop sown on 18th Feb. which »* 

statistically at par with the sowing of 3rd Feb. 

The better development of growth paramele™ 

fortnight of Februa’) 
viz, Patel 

of 

to be significant in 

the second cata 

muntr fodder vield. 

from sowing of first 

was observed by several scientists 

1982: and Joshi ef al, LOTS in respect ) 

plant height and Patel (1957! and Pats 

(1982) in respect of number of branches . 

plant and Patel (1981) in’ respect of phen 

spread per plant. 

owtt 
The effect of temperature on 973) 

(7s of groundnut, studied by Joshi et al.
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groundnut. 

20) 

indicated that cooler temperature resulted in 

delay in gertiination and slaw grawth of 

In South Gujarat, the lew tem- 

perature during Ist Feb. might have resulted 

in slow growth and had affected final fedder 

yield, 

In late sowing the period available for 

growth is not sufficient and because of curly 

onset of monsoon the harvesting is affected. 

Secondly high temperature of summer affected 

the peg formation and pod development might 
have affected the yield, adversely (Joshi ef «1. 

1975). 

Effect of levels of phosphorus 

The effect of different levels of phos- 
phorus did not show significant effect on pod 
yield in all the years separately as well as in 
pooled data. The application of higher (75 kg 

P.O: /ha) level of phosphorus also failed to 

incretse the pod yield. The results were in 
agreement with those of Aulakh et al. (1980). 

Shelke and Khuspe (1980) and Dubey and 

Shinde (1986). They observed that the appli- 

cation of various levels increased the yield 
significantly but the significant difference were 

ouly between contro] (no application) and 

‘lower levels ranging from 15 to 22.5 kg 

,P.0O;/ha. While other higher levels were at 

|par. Similar results were also obtained al 
| Navsari {A Research Report, 1985), in summer. 

‘Adams and Pearson (1970) opined that the 
‘phosphorus requirement of peanut crop is 
very low and therefore little or no response 

jis expectable, Fox (1978) also observed 
‘much less requirement of external phosphorus. 

The. contribution of 
phorus fertility and 

organisms in the 

surface soil for phos- 

associalion of micro- 

rhizospheric environment 

might also be playing a definite role for the 

poor response of — the (Patel crop and 

GAU RES. J. LO9y, len; 

Kanzaria. }UG5). Almost similar lrend 
E Was 

fowler yield. recorded for dry 

Effect of pianting geometry 

The effect of planting geometry iy 

nol reach to the level of significance jy fla: 

pect to pod yield in all the years and data 

pooled. — Similar results were also reported 
by Reddy et al (19761. On the other h 

Bhan and 

et al. 

narrow spacings whereas 

and, 

Misra ( 1971 ye and Gopalswary 

(1979), recorded higher yield wii} 
Joshi and Josh; 

(1964) recorded higher pod yield with wider 
inter row spacings and closer plant to plant 
spacings. 

In present study. the formation of pods 

mainly on main shoot of non spreading 
variety GAUG-1 might be the probable rea- 

son for the poor effect of plant geometry on 

the pod yield. However. wider row -paring 

(15 cm) fesulted in increase in fodder yield 

only during 198). Non significant response 

of spacing to fodder yield was reported by 

Patel (1982). In contrast to this Bhan and 
Misra (1971). Reddy (1979) and Ramarao 

(1980) recorded higher fodder yield with 

narrow spacings. 

yield. 

Interaction effects on pod 

‘Dates of sowing x levels of phosphorus 

The interaction effect of date of sow 

ing and level of phosphorus (table-2) "6% 

Within the date 

of sowing, phosphorus levels did not show 
significant (poaled data). 

significant effect except last date (2nd 

March). |t is clear that the Teduction 

vield by delayed . sowing was — lessend with 

increase in P- level. However, — the yield 

obtained at higher level was so small that 

it seems to be uneconomical. Interaction 

effects on fodder yield :



ES: 

rABLE ? 

(er AL. : EFFECT OF SOWING DATE PLANTING GEOMETRY & LEVEL TO GN 21 

interaction effect of dates of sowing and levels of phosphorus on pod yield (kg/ha) 
(pooled data) 

i Levels of phosphorus kg P2O;/ha 
P. (25) Py (0) P, (75) 

——e . 

p, (lst Feb.) 3014 9975 2835 

p. (15th Feb.1 2188 2192 9123 

~  §, Em, += C. D. 5% 164 
— 

Dates x planting geometry : 

The inieraction effect of date of sow- 

(table-3) 

also found to be significant (pooled data). 

The highest vield (7636 kg/ha) was obtained 

from the suwing of 15th Feb. at 45 x 7.5 em 

distance and was at par with the sowing of 
same date at 30 x 10 em. Significantly the 

lowest yield 15410 kg/ha) was recorded with 

ing into planting geometry was 

TABLE 3 

nteraciion cffect of date of sowing and 
(Pooled data) 

sowing on 2nd March at 30 x 10 em plant- 

ing geometry. 

From the study it is concluded that 

fatmers of South Gujarat should 

groundnut variety GAUG-1 in first week of 

February along with 25 ke P2O;/ha. keeping 

the plant 30 x 10 cm. or 

45 x 7.5 cm, 

sow the 

geometry 

spacing cn fodder yield (kg/ha). 

es 

Date of sowing Spacings 

J a - 5 ) Sine S, (30 em) Sz (45 em 

D. (st Feb.) 6516 6207 

I). 
(2nd March ) 5110 6000 

———————— 

5. Em, +. 19 C.D. 5% 533 

REFERENCES Anonymous; 1979. Effect of dite of sowing on 

Adany, I" the yield of groundnut in Annual progress 

tial respons - sells la — repo.t of Co-ordinated Research — Project 
se ¢ " * : : - © of cotton and peanuts to su for the year 1978-79. 

soi] acidity, Agron, J. G2» 912, on Qilseeds Crops
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Gamma-Ray Induced Variability in Isabgul (Plantaga avata Forskt 

Diwaker R, Patel and K. C. Dalal 

Medicinal and Acromatic Plant's Scheme, Gujarat Agticu'tural University, Anand Campus, Anand-388 110 

ABSTRACT 

Dry seeds of Isabgul ( Plantago ovata Forsk) variety Gujarat Isabgul-1 were irradiated in nitrogen 

atmosphere with gamma rays (10, 15, 20, 40, 8@ and 100 ki) at BARC, Trombay- The plant pro- 

genies in M,, generation were studied. Positive significant shifts in means were observed for the characters, 
kagth of snike and numbers of trillers ner plant. Mutagenic treatments of gamma rays increased varia- 

bility in M., generation in the progenies of most of the doses for most of the characters. The highest 

value of GCV accompanied by corresponding genetic parameters were observed at higher as well as lower 

doses of gamma rays for different characters, 

INTRODUCTION 

For our country, isabgul is one of the 

crops having high export potential. Because 

of it's high quality husk and bold seed. 

indian Plantago (P. ovata Forsk) is preferred 

over Furopean Plantago (P, Psyllaun and P.) 

indica). In north Gujarat, where isabgul js 

grown. occurance of few showers 

December to early April is not an uncommon 

phenomenon. [ven light showers during late 

March to early April. the time when husk 
formation on the seed is in process and the crop 

about to be harvested, shatter the seed 
“ompletely and thus the farmer loses his crop 

totally or partially, In Isabgul. spikes de not 

Mature synchronously, During years when 

“Usual cool weather prevails during later part 
of March, relatively heavy dew formation 

(which is absorbed by hy eroseopic husk} 

during 

(Received on 17th Jan. 1989) 

cceurs and subsequently seed shattering irom 

nature spikes has been observed. In case of 

the above shown nature’s unusual phenomenon. 

a late maturing variet. may solve some of the 

vorblems, However, in the available germplasm. 

there does noi exist much variability including 

ihat for maturity and synchronous flowering. 

It was thought to create genetic variability 

first through mutagens because it is a heritable 

one and that response to selection is also good. 

MATERIAL AND METHODS 

Dry seeds of Isabgul variety Gujarat 

Isabgul-] were exposed to LO, 15, 20, 10, G0 

and 100 Kr. of gamma rays in nitrogen 

atmosphere at BARC, Trombay, Bombay. The 

irradiated seed material was sown in experi- 

mental plots alongwith control to raise M 

veneration The ML. generation was raised: in
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compact family design with three replications 

taking irradiation dose as main plot and 

progenies as sub plot during Rabi 1978-79. 

Each progeny line consisted of 50 plants in 

2 row of 1.3 meler length. Seven competitive 

plants from each progeny were selected and 

observations were recorded on yield per plant, 

days to maturity, length of spike. number of 

iilers per plant and percentage of noneffective 

spikes per plant. Mean values were statistically 

analyzed, Genetic co efficient’ of variation 

(GCV) and heritability (h*) in broad sense 

(in percentage! were calculated using standard 

formulae. 

TABLE 1 

GAU RES. J. 1990. 16 (1, 

RESULTS AND DISCUSSION 

Significant shift in 

observed for days to maturity, length of spike 

no. of tillers per plant at all the six doses of 
gamma rays: for yield per plant at 15, 49 

means were 

and 100 kr. doses and for total number of 

spikes per plant at 10, 15, 40 and 80 kr. doses 

of gamma rays (Table-1). Positive ‘and nega. * 

live shifts in mean, could be 

attributed to either plus or minus mutations. 

The lack of significant shift in means observed 

observed 

for percentage of noneflective spikes per plant 

could be dure to cancellation of the effect 

preduced in positive and negative directions. 

Estimates of mean values and genetic parameters of 6 characters in gamma irradiated 

M. progenies. 

Irradiation Range Voan G.C. F. P.CwY. i 

lose 

(1) Yield per plant (gms) 

10 kr 2.7 — 9.3 5,59 24.5 24.8 97.0 

15 kr 4.5 — 9,9 7.19* 182 19.2 39.0 

20 kr 33 — 72 5.35 23.5 23.8 97.5 

10 kr 5.1 — 85 6.74" 15.6 16.0 5.4 

80 kr 2.1 — 9.9 5.90 32.2 32.4 on. 

100 kr 3.6 — 9.9 6.24* 94.3 DAT 97.1 

Control 4.9 — 63 5.67 _ = — 
—— 

(2) Total No. of spikes per plant 

10 kr 34.0 — 90.2 59,7° 20.8 21.5 94.5 
15 kr 53.5 — 1188 75." 23.0 23.0 94.9 

20 kr 34. -- 79.6 55.2 18.9 19.6 93.6 
10 ke 50.0 — 116.6 wad" 24.0 D4.4 96.9 

BO ba 214 — 91.0 613° 26.0 20.4 97.3 

100 kr 25.3 —- 74.8 53.3 22,9 24.5 935.8 
Control 1.6 — 61.9 S47 — — = 
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= Heritability, 

ISABGUL 25 

— id. ee 3. 4, $. 6. _—— 

(3) Days to maturity 

10 kr 103.0 — 106.7 104.7" 0.87 0.92 90.0 
15 ke 111.9 — 1154 113,7° 0.62 0.68 938 
20 kr 98.2 — 100.4 99.7° 0.57 0.6] | 
10 kr 95.1 — 98.5 oa 1.07 1.09 05.8 

60 kr 94.0 — 96.6 95.2* 0.61 0.66 6.5 

100 kr 104.0 — 107.4 105.9* 0.63 0.65 93.1 
Centrol 106.0 — 111.0 105.6 _ _ _ 

(4) Length of spike (cms) 

10 kr 3.1 — 4.8 0.97 5.0 6.9 52.3 

15 kr 3.6 — 5.0 41° 3.4. 5.2 42.3 

20 kr 3.0 -—— 6.1 oun 6.4 9.2 48.7 

10 kr 3.1 — 4.7 4.07 3.9 6.5 34.9 

80. kr 3.1 — 4.9 3.8* 4,3 7.3 34.8 
100 kr 3.1 — 4.9 3.9* 2 10.1 ga.l 

Control 3.1 — 3.8 3.4 — — — 

(5) No. of tillers per plant 

10 kr 2.7 — 5.6 4.) * 5.2 0.8 23.6 

15 kr 3.3 — 6.3 1.3 7.0 10.9 51.3 

20 kr 3.3 — 5.0 4.1" 3.8 tall 22.9. 

40 kr 3.0 — 3.0 42° 7.1 10.4 46.5 

80 kr 2.2 — 5.6 4,0* at 10.4 49.0 

100 kr 3.1 — 5.0 4.) 3.2 7.9 16.1 

Control] 3.0 — 3.6 3.2 -- — — 

(6) Percentage of non-effective spikes per p’ant 

10 kr 10.5 — 28.5 15.5 0.0 7.8 0.0 
15 kr - 10.2 — 26.2 18.4 4.7 6.6 50.5 _ 
20 kr 10.0 — 25.2 13.8 6.7 8.4 65.3 
40 kr 10.6 — 24.2 15.5 11.2 11.9 97.6 

80 kr 10.1 -— 27.8 14) 9.9 11.6 72.9 
100 kr 10.1 — 22.3 1i4 0.0 7.7 0.0 

Contro] 11.8 — 186 16.0 _ ak a 

— 
coy eillicant at 5% level - 
Poy _ Genetic coefficient of variation. 
ty * Phenotypic coefficient of variation.



. 
i
 

26 

Increased range in irradiated popula- 

tions as reported by Bhatia and Swaminathan 

(1962) was either due lo increased recombi- 

nation arising from crossing over near the 

centfomere region or mutation in the poly- 

genic system, 

Mutagenic treatments of gamma rays 

induced genetic variability in all the doses in 
most of the characters studied. However, 

the treatments did not induce genetic varia- 

bility at 10 and 100 kr for percengage of 

non-effective spikes per plant. The highest 

values of GCV accompanied by corresponding 

genetic patameters were observed both al 

higher and lower doses of gamma rays for 
different characters : at 15 kr for number of 

tillers per plant, at 40 kr for days to maturity 

and percentage of non-effective spikes per 
plant, at 80 kr for yield per plant and total 
no. of spikes per plant and at 100 kr. for 

length of spike. Hebetineka (1973) also re- 
ported such variable response of different 
quantitative characters to 
treatments 

the mutagenic 

of gamma rays in barley. He 
concluded that the frequency of mutations at 
different loci was variable. Therefore, a 

mutagenic treatment effective for causing 

variability for one quantitative character might 
not he as effective for another. The differ- 
ence would be due to the no. of loci govern- 

ing a quantitative character. 

The characters, yield per plant, total 
noe. of spikes per plant and days to maturity 

| 

exhibited very high heritability jing; 
Cati 

that these characters are under additive : 
Ben etic 

‘ , ; Would 
be highly effective. ‘The characters with Joy 

heritability indicated that these characters 

are highly influenced by environmental Alucty. 

ations and selection for their improvemeny 
would not he effective. 

control and selection for these traits 

ACKNOWLEDGEMENT 

The authors are grateful to the Dire 
tor, BARC, Trombay, Bombay for providing 
radiation facilities and Director of Campus, 

Gujarat Agricultural University, Anand 

Campus, Anand for providing facilities for 

conducting field experiment. The first author 
acknowledges the financial assistance provided 
by Isabgul Menvfacturers’ and Exporters’ 
Association, Siddhpur for pursuing his M. Sc. 

(Agri.) studies. 

REFERENCES 

Bhatia, C. and Swaminathan, M. S. 1962. Induced 

Polygenic variability in bread wheat and its 

bearing on selection procedure. Z. Pflanzen- 

zucht. 48(4) : 317-26. 

Hebetineka, J. 1973. Changes in the variability of 

some quantitative characters in spring batle¥ 
(Hordeum vulgare L.) induced by “ 
conbined action of gamma-rays and ethyk 
methane sulphonate on seeds, Sbornik Vysok 
Skoly Zemedelske V. Praze. A No. ! + 
133-148,



GAU Res. J. 1990. 16 (1) + 27-392 
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ABSTRACT 

The expenditure on feed is the most important item of cost in dairy farming. The urban milk 

producers of Surat district incttrred more expenditure on concenirate feeding as compared to rural milk 

producers, who spend more on dry fodder. The average total cost of maintenance of an animal per year 

accounted to Rs, 5866.98 and it was higher on large size farm group. The per litre cost of milk pro- 

duction was Rs, 2.82. 

farm size increases the per litre cost also increases. 

INTRODUCTION 

The change in the structure of tradi- 
‘ional dairy seclor to organised dairy activity, 
the studies on cost of production of dairy 

products especially of liquid milk have as- 

‘uned greater importance in the country. 

Milk production business become part and 
harcel of agricultural business and is consider- 

td as an important economic activity. A 

large number of individuals especially in the 
urban demand centres started it as an econo- 

Mic occupation or major income generating 
“ource. The income from any business is 
‘fluenced by the cost structure and price of 
re commodity that is produced. Milk pro- 

“uction activity is not different from this. 
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The per litre cost showed positive trend with dairy farm size i.e. as the dairy 

(Received on 16th Sept. 1986} 

MATERIALS AND METHODS 

The present study on cost of mainten- 
ance of an animal was undertaken during the 
year 1980 in Surat City of Gujarat State. The 
main objectives of the study are (i) to study 

the cost maintenance of an animal per year in 
different dairy farm size groups, (ii) to study 

the cost of production of milk per letre in 

different dairy farm size groups. The data 

were collected from 60 milk producers of 

Surat milk producer’s co-operative union of 

Surat city. The producers were grouped into 

three groups based on the number of animals 

with the producer viz., Group-I consists of 

milk producers having less than 30 animals 

(small eroup!, Group-ll dairy farm. size
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RESULTS AND DISCUSSION 
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The data in the table show that the ex. 
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1.05 peer cent) and lens in 

(1s, 102.60; 6.94 

per cont), Tho depreciatlon on animals 
Way 

higher (Rs, 870.98; 6.45 per cent) followed 

(Rs, 24.96; O87 per cent) and 
then on equipment Rs, TLGb (0.25 - per cent), 

by sheds 

Cast of maintenance of animal per year (1980). 

(Amount in Rs.) 

Small Medium Large Overall 

Sr. Components of cost size size size the 

No. farms farms farms farms 

#. 2. 3. 4. S. 6. 

1. Green Fodder S34.48 617.82 724.68 728.34 
(14.22) (11.20) (11.94) (1241) 

2. Dry fodder 1357.86 1284.66 1351.20 1321.26 
(23.11) (22.22) (22.30) (22.52) 

3. Concentrates 1936.14 2250.90 2415.00 217404 
(33.00) (38,02) (39.79) (37.06) 

Sub-Total : A28.48 1183.38 MOLAS 4223.04 
(70.36) (72.31) (71.02) (71.99) 

L. Depreciation on 376.98 366.00 391.62 76.0% 

animals ( 6.43) ( 6.53) ( 6.45) ( 64>)
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_— 

I. a 4 4 5. 6 
_— 

5. Depreciation on 21.96 21.96 25.62 21.96 

sheds ( 0.37) ( 0.38) ( 0.42) ( 0.37) 

6. Depreciation on 21.96 Mol 10.98 11.64 

Equipment ( 0.37) { O.243 { 18) f 1.25) 

Sub-total : 420,90 402.60 428.22 413.58 

( 7475 ( 6.96) ( 7.05) ( 7.05) 
7. Paid labour 369.06 333.66 307.444 340.38 

( 6.30) { 5.76) { 5.06) ( 5.80) 

§.  Veterinay and 58.56 40.26 43,92 47.58 

medical charges ( 1.00) ( 0.70) ( 0.73) ( 0.81) 

9. Miscellaneous 29.28 43.92 29.28 36.60 

charges { 0.50) { 0.76) { 0.48) { 0.62) 

10, Inlerest an 150.06 142.74 153.72 146.40 

working capital ( 2.55) ( 2.47) ( 2.53) ( 2.50) 

1]. Cast-A, 5156.94 5145.96 5457.06 5208.18 

(87.89) (28.99) (89.87) (88.17) 

12. ~— Interest on 475.80 475.80 497.76 479.46 

fixed capital ( 8.11) | 8.23) ( §.20) ( 8.17) 

13.  Cost-B 5632.74 5621.76 3954.62 5687.64 

(96.055) (97.22) (98.07) (96.94) 

14. = Value of family 234.24 161.04 117.12 179.34 

labour. ( 3.99) ( 2.78) ( 1.93) ( 3.06) 

15. Cosi-C 5866.98 3782.80 6071.94. 5866.98 

(100.00) (100.00) (100.00) (100.00) 

— 

Note : Figures in the parenthesis dencte percentage to gross cost. 

Source : Field Survey. 

The paid labour charges were higher 
on small size farm group (Rs. 369.66; 

6.30 per cent of gross cost) and lower on 

large size farm group (Rs. 307.44; 5.06 pet 
cent). It was Rs, 333.06 (5.76 per cent) on 

Medium size farm group. The per cent 
Contriby ion of paid-jabour in pross cosis over 

all the groups accounted to 5.80. per cent. 

This showed that’ with increase in size of the 

group the paid labour charges were decreas- 

ing. The veterinary and medical charges were 

higher in small size farms (Rs, 58.56; one 

lower in large size farms per cent) and 
These charges (Rs. 43.92; 0.73 per cent). 

aver all the = size accounted to Re. 

47.58 (0.81 per cent) per animal per aanurm, 
wroups



The miscellaneous expenditure by all 

the groups on an average came to Rs. 30.60 

16.62 per cont), These charges were higher 

in medium size group (Rs, 43.92; 0.76 per 

cent) and in small and large farm groups 

they accounted to Rs, 29.28 (0,50. per cent) 

and Rs. 29.28 (0.48 per cent) respectively. 

The interest. charges reckoned on working 

capital were Rs. 6.400 (2.50. per cent) over 

vl the groups per annum, [tl was higher on 

Inarge size farms (Rs, 153.72: 2.53 per cent) 

followed by small size farms Rs. 150.00 (2.55 

per cent) and then medium — size farms Rs. 

(42.71 (2.47 per cent). The interest on fixed 

capital was the second largest item of cost, 

contributing in gross cost next only to feeds. 

irrespective of the size group this item of 

cost accounted to Rs. 479.46 (8.17 per cent) 

per annum. It was higher on large size farm 

group (Rs. 497.76: 6.20 per cent). 

The value of family labour reckoned 

raies accounted to Rs. 

over all the farm 

zt prevailing labour 

179.31 (3,05 per cent) 

size groups. The item of cost increases with 

decrease in the farm size group and vice versa. 

The maintenance cost per animal per 

year depicted so far, indicated that feed 

iormed the largest item of cost amounting to 

about 71 per cent in gross cost. Among 

different feeds, concentrates were the major 

jem of expenditure accounting to 37 per cent 

fullowed by dry fodder and green fodder. 
!{{ was interesting to note that in rural areas 
ef Surat District Madalia and Charan (1976) 
noticed that the dry fodder contribution was 

the largest (i.e. 59.97 per cent) in the gross 

cost than concentrates (i.e. 8.77 per cent). 

However in the present study of Surat city 

concentrate feeding was prominent and then 

dry fodder Hence it can be put 

forwarded that the urban milk producers of 
Surat District were jncurrine more expendi- 

follows, 

ly 
lure on concentrate feed than th 

f 

producers. 

Cost-A, Cosi-B and Cost-c Estimate, 

The data in the table shoy that 
average Cost-A, per animal per deen On 

Rs. 5,208.18 for overall the 
was higher on 

; Way 

Ae BTOUps, I 
large size farm gro 

(Rs. 5,457) and lower on medium size i: 
e-4ac . m group (5,145.96) and it was Rs. 5,156.94 in 

small size farm group. Cost-B was directly 
estimated alter Cost-A, because the dairy sheds 
were owned by the producers and no rented 

sheds were present, hence Cost-A, was not 

studied. Cost-B was Rs. 5,687.64 per annum 

per animal over all the size groups, It was 
higher in large size farm group (Rs. 5,954.8) 
and lower on medium size farm group 
(Rs. 5.621.760). Irrespective of the farm size 

group the average gross cost (Cost-C) per 
animal per annum accounted to Rs. 5.866.998. 

It was higher on large size farm group 

(Rs. 6,071.94) and lower on medium size farm 

eroup (Rs. 5,782.80). The Cost-C on small 

size farm group came to about Rs. 5,066.98. 

The higher total costs incurred by large size 

farm group was due to more expenditure on 

feeding and also due to slightly — higher 
eapilal investment than the rest of the groups. 

Per litre cost of production 

The cost of production per litre of milk 
was obtained by dividing each item of cost 

with total milk production and depicted in 

Table-2. The expenditure of per litre cost of 

milk production on feeds was Rs. 1-94 i9 

small size farm group, Rs. 1.99 in medium 
size farm group and Rs, 2.29 in large size 

farm group. The expenditure on feeds irre 

spective of size group accounted to Rs. 2.05: 

Next important item of cost per litre of milk 

was interest on fixed capital i, e, 23 paise ove
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TABLE 2 

cost of production per litre of milk. 

{Amount in Re. } 

— Small Medium Laree Overall 

Sr. Components al size size tee the 

No. Cost farms farms farms farms 

Green Fodder 0.39 0.31 0.37 0.35 
(14.18) (11.23) (11.97) (1240) 

9, Dr fodder 0.01 0.61 0.69 0.61 

(23.27) (22.10) (22.33) (22.70) 

3. Concentrates 0.91 1.07 1.23 1.04 

(33.09) (38.17) (39.81) (36.88) 

Sub-Total : 1.94 1.99 2.29 2.03 

(70.54) (72.10) (74.11) (71.99) 

4. Depreciation 0.20 0.19 0.22 0.20 

charges ( 7.27) ( 6.88) ( 7.12) ( 7.69) 

5. Paid labour 0.17 0.16 0.16 0.16 

( 6.10) ( 5.81) ( 5.18) ( 5.67) 

6. Veterinary and 0.03 0.02 0.02 0.02 

medical charges ( 1.09) ( 0.72) ( 0.65) ( O71) 

7. Miscellaneous 0.01 0.02 0.01 0.02 

charges ( 0.36) ( 0.72) ( 0.32) ( 0.71) 

8. Interest on 0.07 0.07 0.08 0.07 

working capital ( 2.55) ( 2.54) ( 2.59) ( 248) 

9. Cost-A, 2.42 2.45 2.78 2.50 

(88.00) (83.71) (89.97) (88.051 

10. Interest on 0.22 0.23 (0.25 0.23 

Fixed Capital ( 8.00) ( 8.33) ( 8.09) ( 8.16) 

Nl. Cost-B 2.64 2.68 3.03 2.73 
(93.00) (97.10) (98.06) (96.81) 

12. Value of 0.11 0.08 0.06 0.00 

family labour ( 4,00) ( 2.90) ( 1.94) ( 3.19) 

13. Cost-c 2.75 2.76 3.00 2.92 

(100.001 (100.00) (100.00) (100.00) 

ee 

Not @: Pj : bn Be . ‘ igures in parenthesis indicate percentase to gross cost, 
Ource : Field Survey,
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all the size groups followed by depreciation 

charges 20 paise. Next of importance was 

paid labour accounting to 16 paise over all 

the size farm groups. Veterinary and medical 
services and miscellaneous charges accounted 

to 4 puise for all the size farm groups. 

The Cast-A, Cost-B and Cost-C esti 

males were grealer in large size farm group 

and with increase in size of the farm the per 

increased, — Cost-A 

and Cost-B per litre accounted to Rs. 2.42 

and Rs, 2.64 in small size farm group and in 

litve cost of production 

large size farm 

and Rs. 3.08 respectively. The total cost 

(Cost-C) to produce one litre of milk was 

Rs. 2.75, Rs. 2.76 and Rs. 3.09 in small, 

medium and large size farm groups respec- 

tively. 

group, they were Rs. 2.78 

To conclude that the expenditure on 
‘eed is the most important item of cost. The 

GAU RES. J. 1999, 1¢ 
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ABSTRACT 

A pot exneriment was conducted to study the interaction of moisture, FYM and active lime 

on yield attributes, yield, concentration and uptake of nutrients (P, Zn and Ca) by wheat CV GW - 120. 

The grain and straw yicld were almost doubled and the nutrient uptake was raised considerahly due te 
FYM application under M., and the adverse eflect of the stress on the yield and nutrient uptake under 

this moisture condition was buffered. The carhead length was significantly reduced with increase in 

the moisture tension and active lime alongwith the considerable reduction in the concentration and 

uptake af P, Za and Ca. However, FYM incorporation under AL X F or M X FX AL interac. 

tion mitigated the adverse effect of active lime and [leveled off these differences. (Key words ; Interac- 

tion, moisture, FYM, active lime and wheat). 

(Recetved on 14th Aug. 1989) 

INTRODUCTION winter 1986 with twelve treatment combinations 

consisted of two levels each of moisture —0.5 

No any reaction in the soil takes place (M.» and —1.0 bar (Ma), FYMO (F,) 

in utter isolation, rather it occurs in the midst and 2 per cent (F,) and three levels active 

wf a number of interactions simultaneously. lime 0 (AL,), 3 (AL,) and 25 per cent 

While interacting with the FYM and moisture (AL.) of the total 30 per cent lime added in 
Tegimes a so called adverse eflect of active 

lune in the calcareous soils changes its diree- 

‘ion and magnitude as evinced by the alterac- 

tions in the yield, yield attributes and chemical 
tomposition of wheat CV GW-120. 

the soil. Some of the soil characteristics are : 

send 13.0%, silt 30.3%, clay 50.7%, phi 7.8, 

EC 0.18 ds m7, CaCog 3.3%, CEC 53.0 

m. e. 100 go, exhangeable Ca 44.5 and Mg 

64 me LOO g-', organie carbon 0.04%. 

MATERIALS AND METHODS Olsen’s P 5.73 ppm P.Os, available K 172.5 

ppm KO and DIPA extractable Zn 0.02, Fe 

A pot experiment was conducted on a 6.53, Cu 3.22 and Mn L5G) ppm. The 

‘erlsol (inediuin black calcareous soil) during polythylene lined earthen pots (12 Liter 

33
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volume) were filled with 12 ke of the Ireeted 

Wheat CV GW-120 was sown, whieh 

was thinned to nine plants per pot. a week 

soil, 

after germination. The plant samples were 

mixture as described 

Ulrich (1909). 

extract was used for analysis of different nul- 

ligested in a di-acid 

by Jackson and The acid 

rients viz. P, Ca and Zn. Phosphorus in the 

acid extract was determined by vanadontw- 

Iwhdophosphoric yellow colour method, Ca by 

method 1958) and Zn 

by atomic absorption — spectrophotometry 

(Shimadzu Model AA-610-13). 

Versanate i Jackson, 

RESULTS AND DISCUSSION 

Yield attributes and yield 

Moisture and FYM exerted significant 
interaction on the yield attributes and yield 
(Table 1). Incorporation of FYM at both 

the moisture levels produced positive effect 

TABLE 1 
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ony ield attributes especially the 

length. the test weight and the yield 
ils magnitude was ; 

“Athen 

ce ati ower, Moparativel, Ow 
H ce 7 / > : t high moisture tension. Application ie we 

) . 

under M, almost doubled the erat ‘YY ‘ 1 Brain and st 

vield to that reearded under M.F,, \ a 
“ye | *Pplin, a. 

j Stress on th 
straw and raised the grain yield which ; : “Tl Was 

fien of F'YM to the crop under M 
the adverse effect of | moisture 

most equal to that realized under F. Th 
credil goes to the phenomenal increase in, 
in the water holding capacity of the soil on 
account of FYM application as also Teported 
hy some earlier workers 

Maleolm, 1985). 

( Vaugh an and 

Interaction effect of moisture and actiys 
lime was significant only in case of earhead 

length, which decreased with increasing mojs. 

ture tension and active lime. This is attr. 

luted to diminished water holding capacity 
(14%) of soil with increasing active lime, 

Interaction effect of M x F. Mx AL and M x F x AL on yield attributes and yield of 

wheat CV GW-120. 

Treatments Plant E fective Earhead Test Grain Straw 

combinations (cm) tillers length weight (g por) (g por’) 

(em (g) Z 

f, 2. 3. 4, 5. 6. n 

M, Fo 42.7) 15.88 5.06 40.71 12,44 25.7. 

M,F, 56.48 20.15 7.73 43,29 16.59 45.1 
M.Fo 40.52 12.29 1.33 36.48 9.60 20.90 
MLE, 414.10 18,19 5.26 37.08 13.06 23.89 

CD (0.05) 5.78 3.03 1.06 1.57 4.10 8.01 
M AL, 54.48 18,52 6.95 12.42 18.58 36.98 

M, AL, 47.53 17.98 6.78 1.69 tA 35.20 
MAL, 16.77 17,53 6.36 41.90 13.56 34.18
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ee 3. 
[. 4 Die 6 7 

MoALo 43.01 15.39 4.97 37.50 12.61 233.4) 

MAL, 42.16 14.91 4.78 37.11 11.27 21.6% 

M,ALe 4105 15.42 4.65 36.033 10,99 24.04 

cp (0.05) NS NS 1.07 NS NS NS 

ppALo 42.43 14.17 5.28 39.31 12.52 25.11 

FyAL, 41.52 13.61 5.06 38.25 10.65 22.42 

FoALs 40.89 14.47 4.65 38.23 9,90 2241 

FAL 55.06 19.73 6.05 40.60 15.70 35.73 

FAL, 48.18 19.28 6.50 40.55 15.03 3415 

FAL, 47.63 18.48 6.35 40.31 14.65 33.4] 

cD (0.05) NS NS 1,07 NS 4,38 8.62 

M,FoALo 49.79 16.63 6.07 41.43  ° 1401 28.28 

MFoAL, 47.04 15.8 5.83 39.97 12.25 24.86 

M,FoAL: 4.6.00 15.19 5.10 10.75 11.05 24.07 

M,F,ALo 57.13 20.41 Od 43,41 17.15 15.69 

MF, AL, 56.00 20.16 TA 13.4 16.57 os 

M, FAL 55.00 19.98 62 43.05 16.07 44.29 

M2FoALp 44.83 11.72 1.49 37.20 11.04 DLS 

M2FoAL, 43.03 11.41 4.30 36.59 9.01 19.9% 

M2FoAL, 43.54 13:75 4.21 35.70 8.73 20.76 

M,F,AL, 47.88 19.06 5.45 37.80 14.24 23.70 

MF, AL, 48.21 18.41 5.26 37.68 13.50 23.37 

MF AL, 47.25 37.04 5.08 37.57 13.25 22.5: 

CD (0.05) 5.18 NS 2.20 NS 6.08 11.16 

Interaction between FYM and active 

lime was significant in case of the earhead 

length and grain and straw yield. At a given 

level of FYM, increase in the active lime 
flected the earhead length and yield adver- 

ely. However, FYM application buffered 
the adverse effect of active lime and leveled 
off the  diflerences among different active 

line treatment under F. One can expect the 
ameliorative role of FYM here, in terms of 

soil physical, chemical and biological con- 
ditions (Chen and Avnimelech, 1986). 

All the three soil factors interacted 

significantly over plant height, earhead length. 

grain and straw yield, which registered the 

highest values under M, FAL, combination 

and the lowest under M,PyAL, except in case 

of straw vield which was lowest under MP AL, 

meaning that higher moisture tenslon and
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higher level of active lime were additive at 

effert dn of FYM, The 

difference between the grain and straw. teld 

under M FoAle and M WaALy were levelled 

off by VYM application (Myr, AL,). 

adverse absence 

Conecntration and uptake of phosphorus, 

zine and calcium 

The concentration and uptake of Py Zu 

and Ca were allected significantly by moistare 

X FYM interaction(Table 2, 3) Concentration 

effect on P and dilution effect on Zn and Ca 

in the grain and straw were intensified with 

TABLE 2 

41, | 

the incorporation of FYM, Tp Uplak | 
three pulvients was allerter| Positively ‘ 0 

tinder both moisture levele Contra 
ort nit . ) th: 

active lime inter ti 4 

the concentration and - i uptake of P Zn 

in case of moisture >< 

in the grain and straw were sie 
rR 

lime along with each 
. MOjs 

Hovewer. this adverse effect of actiy ture, 
© lime 4 | 

uptake of poz” the coneentration and 7 
“ . | > &N And 
grain and straw Ce in the Was Mitigate 

when FYM was incorporated under F x 

and M x F x AL interactions. (Table ) 

Interaction effect of M x F, Mx AL, F x AL and M x F x AL on the concentration 

and uptake of phosphorus by wheat CV GWV-120. 

Treatment P concentration (mg g-*) P uptake (mg sie, 

combinations ~~ Grain Straw Grain ———SStraw 

I. Z. 3, 4. 5 

M, Fo 1.86 0.71 48.02 18.26 
M,F, 5.03 0.78 83.44. 35.23 

M.Fp 4.71 0.94 45.21 19.64 

M,F, 5.32 115 72.94 27.47 

CD (0.05) 0.76 0.14 11.46 10.09 

M, AL» 4.59 0.87 71.51 32.17 

M, AL, : 4.62 0.74 66.57 26.05 

M,AL, 4.13 0.62 56.00 21.19 

M.AL, 5.20 1.20 65.73 28.68 

M,AL, 5.08 0.99 57.25 21.46 

M.AL, 4.77 0.95 52,12 20.56 

CD (0.05) 0.87 0.21 11.79 10.74 

Fy ALo 4,35 0.95 54.66 23.85 

FAL, 4.31 0.79 15.90 17.71 

FoAL. 4,19 0.72 41.48 16.18 

F AL, 5.44 ae 85.41 39.66 
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4 

o< Bis 4 § 
—|— 

* ws « 

F, AM 

FAL, _ ns D0) 244,40) 

cp (0.09) an _ 1.79 10.74 

FoALe - 4 50.04 2.47 

. FoAL, vot 0.76 14.20 17.40 

M, FoALs 30 0.59 40,14 14.20 

M, F,ALo 5.18 0,91 68.02 11.57 

M, F, AL, 9.29 0.78 87.05 35.52 

M, FAL 4.68 0,06 75.00 29.2% 

M,F,AL, 4.70 1.07 51 23.465 

M2FoAL, 4.69 0.88 42.36 17.58 

MoFoAL, 4.76 0.86 A1.5% 17.85 

M,F,ALo 5.09 1.32 81.02 34.00 

M,F, AL, 5.48 1,10 73.98 25.70 

M,F,ALz 4.79 1.04 63.47 23.43 

CD (0.05) 1,10 NS 32.53 NS 

TABLE 3 

interaction effect of M x P, M x AL, F x AL and M x F x AL on concentra‘ion and 

uptake of zinc by wheat CV GW-120. 

Treatment Zn concen- Zn uptake Ca oleae Ca uptake 

combinations tration (¢ g~") (¢ pot) tion (mg g7") (mg por") 
Grain Straw Grain Straw Grain Straw Crain Straw 

1, 2. 3. 4. 5, 6. 7. 8. 9. 

M, Fo 80.68 59.05 1003-1519 117 = 3.28 14.55 84.39 

M,F, 66.97 69.11 Wl 3121 1163.10 19.24 140.03 

M,F, 66.13 54.61 634 = =J141 1.02 3.35 9.79 70.01 

MF, 60.96 49.32 832 «1178 0.93 3.11 12.70 74.30 

CD (0.05) 0.32 0.20 24. 25 0.03 0.03 0.56 1.13 

M,ALy 73.68 75.30 1147-2781 1.27 3.11 19.78 115.00 

M, AL, 7h. 62.71 1071 2207106. 3.23 15.27 113.69 

MAL, 73.47 54.24 996 1853 L170 3.22 15.86 110.05



9, 
MyAly bO1 — AS.29 R300 LORS 10 34g TPF - 

MAL, W0AR 55.18 682 19a Ok 3.98 Nee Pit 

MAL 6292 $5.28 702 94 089 3.09 070 a 
ep (0.05) at 24 PAU Sf Lat 1.04. 06y — 

FyAle "A387 55.00 OM 1396 $2430 15.52 ay roAL, Tan 87.20 MS 12h 3.53 2 a924 
FAL T1200 57.62 TOL 4291 0.9 f. 3.30 9.39 73.9 

F Aly GO.50  G5AV4 WIA 225 1.03 odd 16.17 laL.ag 

FAL, 52.21 00.01 BU9 2088 0.08 2.98 1.73 1g 
FAL, G61 54.95 909 1735 1.12 2.95 LOA 97.89 
CD (0.05) Ot O24 23 31 0.01 0,04 0.09 Is 
M FoALg SLAS 62.82 1440-1776 1.39 = 2.9) 19.47 gpop 
M, FoAL, 85.18 52.96 1043-1316 Lid 3.56 13.96 agp 
M FAL, 75.43 61.38 834 1477 0.97 3.36 10.73 Bue 
M, FAL, 65.98 87.77 1130 4010 114 =. 3.3) 19.55 151.2) 
M,F, AL, G3 72.46 1031 3290 v.98 2.90 16.21 132.06 
M, FALs 71.50 47,11 1148 = 2046 1.37 3.09 22.00 136.95 
M.FoALo 65.31 48.37 721 1061 1.09 3.20 12.03 72.43 
MaFoAL, GG.lL 61.60 S97 1251 LOT | 5] 9.67 70.12 
M.FoAL, 66.97 53.05 Se 1101 0.90 3.21 7.85 67.26 
M.F AL» 67.08 42.41 955 1092 0.92 3.51 13.10 90.42 
M.F, AL, 51.95 48.76 741 1189 0.94 3.06 13.36 71.51 
M.FAL. GU.8T 56.80 806 1279 = O98 12.98 62.41 
CD (0.05) 0.57 0.35 41 43 0.05 0.05 0.97 247. 
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Effect of Seeding in Nursery and Age of 

Seedings at Transplating for Summer 

Rice Var. Mashuri 

C. L. Patel, Z. G. Patel, 1. G, Patel, R. bh. Pate) 

and A, G. Naik 

Department of Agronomy, G.A.U., Navsari 

The field experiment was conducted al 

the college farm, Gujarat Agricultural Univer- 
sity. Navsari Campus, during summer season 

of 1981-82 and 1982-83 in split-plot design 

with four dates of seeding in nursery (1st Nov., 
15th Nov.. 30th Nov., and 15th Dec.) as 

main plot treatments and three ages of seed- 
lings (45, 55 and 65 days old) as sub-plot 

treatments with four replications. The crop 

was fertilized with the recommended dose of 

fertilizer ie. 100 ky N/ha and 50 kg P.O;/ha. 
Full quantity of phosphatic fertilizer and half 

quantity of nitrogenous fertilizer were applied 

as basal dose at the time of transplanting and 

the remaining quantity of nitrogen was top 

dressed in two equal splits, first at tillering 

stage and second at panicle initiation stage. 

The crop was transplanted at a distance of 
25 cm x 15 em with two seedlings per hill. 

The data presented in Table | revealed 
that the bishest grain yield was obtained when 

* crop was seeded on 30th November in 

the Nursery during hoth the years, however 

49 

during 1981-82, it) remained statistically at 
par with 15th November and [5th December. 
The pooled showed the similar 
trend and it was higher to tune of 23.3. 104 
and 23.1 Ist Novtmber, 15th 
November, 15th December, respectively, The 
maximum gross realisation (Rs. 9227.0/ha) 
was also secured from the same date (30th 
Nov.). This might be due to better estallish- 
ments of seedlings in nursery. 

data also 

per cent over 

The yield differences due to different 
age of seedlings were also found to be signifi- 
cant during both the vears. Though the highest 

grain yield was obtained by transplanting 

95 days old seedlings during both the years, 

it remained statistically at par with 15 days 

old sedlings during 1981-82. 

data 55 days old seedlings gave outrightly 

the highest yield (4625 k¢/ha). This might 

he due to better establishment of seedling and 

But in pooled 

more vigour of seedling at the time of trans- 

planting. The results are in contrast to those 

of Patel (1977) 

obtained higher yield from 45 days old seed- 

and Parmar (1977), who 

lings for early and mid late rice varieties. 

The pooled data on interaction effect 

Table 2 

the highest grain 

showed that significantly 

yield (6174 kg/ha) was 
given in 

recorded under the treatment combination of 

seeding an 30th November and transplanting 

with 55 days old seedlings. The lowest yield 

tIOL7 ke/ha) however, was obtained from a 



Ww 

TABLE 1 

Effect of different date 

of Mashuri rice grown in summer season. 

GAU RES. J. 1999. 16 ( 
4) 

s of seeding and age of seedlings at transpla
nting on grain vie 

in,” 
Treatment Grain yield (kg/ha) m Gross 

1981-02 | 92-83 Mean realisation 

'Rs/ha) 

nalts 

Date of seeding 

Ist Noy, 3116 1722 3934 708} 
iih Nov: 3796 4A70 4133 7439 

30th Nov, 4511 5742 5126 9297 

lath Dec. 3018 4109 3943 1097 

S; Em: = 279 LOO 61 _ 

C. D 35% 04. 320 180 = 

CN. % 9.66 7.27 7.50 = 

Age of seedlings at transplanting 

}> days 3813 4869 L3-h1 i8l4 
55 days 4269 1982 4625 8325 
65 days 3341 4431 3886 6995 

Ss: Em. = 147 100 36 — 
Gc: 2 &% 429 292 103 =e 
C. V. % 13.57 8.43 8.52 ~— 

interac’ion effect 

5. Em, o& 263 201 73 — 
C.D. 5% 767 St 207 — 

C. V. % 13.50 8.43 8.52 — 

N. B. ot Prive of rough rice grain Rs. 0 /he.



patel pT AL. . EFFECT OF SEEDING IN RICE 4) 

effect of date of seeding and ag? of seadiings at transplanting on grain yield 
uri in sumer season. (Pooled data) 

crap seeded on 15th December and transplant- 

-{ with 65 days old seedlings. The yield 

showed increasing trend when seeded up to 

Sith November and transplanted with 45 and 

55 davs old seedlings. further delay in seeding 

up w 15th December caused decline in grain 

vidd. Drastic reduction in yield was noted 
with each delay in sowing after 15th Novem- 
be and transplanting with 65 days old seed- 

lings. Transplanted shock to young seedlings 

during cold days hinder the establishment of 

tic crop for earlier seeded crop, old seedlings 

proved less vigourous and recorded poor 
held, 

(Received on 22nd July, 1985) 

of Mash 
(Average grain yield (key/had 

ry Seeing / Age of seedlings 
ate = = — AS days bo days 05 days Mean 

old old old 

a 
————— 

ya November 8633 804 L206 4034. 

ath November 3893 4380 4125 LS 

aul November 9340 ol74 3866 5126 

jah December 4391 4086 3347 3943 

Mean Bu 4625 3B86 

—_ 

s, Em. > 73 

cD. 5% 207 
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Effect of Nitrogon, Phosphorus and Zinc 

Sulphae on Production Traits of 

Oat Forage 

hn. UW. Patch and P,P. Vihol 

Fodder Farm, Livestock Rescarch Station, 

Sardar Krushinagar 

In Tudia the searcity of green fodder 

is one of the most important limiling factors 
for achieving “white revolution”. Oat  be- 

ing a graminaceous fodder crop respands well 

to N fertilization (Sinha, 1968 and Saxena 

et a. 1971}. The response to nitrogen is 

further increased if supplemented with phos- 

phorus (Datta and Bains, 1961). Amongst 

micronutients zinc aids in the formation of 

auxins and in the biosynthesis of indole acetic 

acid and also aclivator of 

enzimes, therelry affecting the plant growth. 

In some cases, even no response of nitrogen 
or phosphate was seen unless the. micro- 
nutrient deficiencies are corrected (Joshi and 

Joshi, 1957). However, the information about 

the requirement of nitrogen, phosphorus and 
zine for oat forage crop in semi-arid region 
of North Gujarat, is scanty. In view of this 
an experiment was conducted to find out the 
optimum dose of nitrogen, phosphorus and 

zinc for maximising the green/dry yield of 

oat forage. 

acts as metal 

The experiment was Conducted 
a lari, Livestock Research s; uF ation, f° 

Sardar Krys: 
during Rabi season of 198° -23 

Agricultural University, 

on a 

The soil 
axpecimental plot had 0.293 per cent 
carbon, 14.17 kg available P.O5/ha 

K.0/ha 

sandy soil with pl 7.7 ‘ 
of th 

a 

OMgay i 

» 3I6Y 
ke available and zine content 

W 
0.46 ppm. The treatment combinations > 

sisted of four levels of N (NN, \ 

and N,,,.) kg N/ha, three levels of Pp rt 
Py) and P., kg PO; /ha) and two level, Z 

zinc sulphate (Zno and Zn,, ke ZnSO, /ha 

and were tried jn 4 x 3 x 2 factorial rands 
mised block design with — three replication 
Half dose of nitrogen in the form of wry 

and full dese of PsO5 in form of DAP «i 

zinc sulphate was applied before sowing a: 
remaining half dose of nitrogen was applied 
after one month of sowing. Zine sulphate »x 

applied separately (not mixed with phosphate 

fertilizer). Kent variety of oat was sown ® 

lines 25 cm apart on 12th November, 19 

at the seed rate of 80 kg/ha. The crop ** 
harvested at about 50 per cent flowering sz 

Data on the number of tillers per plant. hei! 

of the main shoot,, leaf stem-ratio and yield é 

green and dry forage were recorded. 

Effect of Nitrogen 

; nm that 

Data presented in Table-1 showed A 

oat significa” tpplication of nitrogen in fey forse 

enhanced the green as well as CTY © 
7 in le a si. “ise 

Vinld, with every successive incres® 
|



paTEL & VIHOL ; EFFECT OF NP & 75 ON OAT FORAGE 
of nitrogen: The highest green forage yield 

was recorded under the treatment of 160 ke 
N/ha which was 10.25, 32.01 and 61.7] per 
cent. higher than those of 120. 80 and 40 ke 
N /ha, respectively. Similarly, the highest yield 
(101.97 q/ha) of dry forage was recorded 
under the treatwent 160 kg N/ha. This 
«ncresise of yield was associated with increas- 

sng plant height and number of | tillers, 
Probably, nitrogen application might have 

creased the proteplasmic contents, cell diyi- 

sion and cell enlargement, thereby resulting 
into enhanced growth rate al vegetative phase 
of crap plants. Similar argument was also pul 

forward by Gill et al. (1976) and Reddy and 

Tomar (1985). 

It was observed that the leaf-stem ratio 

showed increasing trend with the increased 

rates of nitrogen. Nitrogen at 160 kg/ha 

and 40 kg N/ha. Hovewer, it was at par with 

120 kg N/ha. 

in 

Effecy of Phosphorus 

Increase in levels of phosphate succes- 

sively increased the green and dry forage 

yield. The highest forage yield was obtained 
with the application of 60 kg P.O;/ha. This 

increase in yield was also associated with 

increasing number of tillers/plant and plant 

43 

by Gill et el. (1976). The application of 
phosphorus might have assisted the merismatic 
activities of plant growth either by increasing 
the uptake of nitrogen for vegetative growth 
or by extensive proliferation of roots, thereby. 
accelerating the absorption of nutrients for 
plant growth. 

Effect of Zinc 

Amongst micronutrients zinc has a 
vilal role of plant growth has development. 
In many soils of India, micronutrients are 
becoming limiting factors in increasing crop 
production. However. the present results 
on most of the characters could act support 
it. Similarly, Mehta et al. (1973) and 
Ganguli and Relwani (1976) also could not 
observe any significant response to zine. 
Probably zine might be freely available in the 
soils of these experiments. 

Interactions among treatments 

The most of the _ interactions 
non-significant in almost all parameters 
except NP in number of tillers and NPZ in 
plant height. The treatment combination N ., 
P., produced significantly more number of 
tillers per plant than rest of combinations 

were 

height, Similar results were also reported (Table 2) .Similarly, the maximum plant height 
TABLE 2 

Number of tillers in oat forage affected by interaction between nitrogen and phos- 
Phorus levels. 

Phosphorus Nitrogen (N) kg/ha 

kg/ha (P) —40 $0 ” 120 160 

Py 1.34 1.54" 1.83" 2.18° 
Pag 1.76" 1.51" 2,59"" 227° 
Fie 1.83" 1.62" 2.74" 2.33" 
S. Em, = 0.08 
C.D. at 5% 0.24 
eS oe eee 

Meg . : Ny having same superscript did not differ significantly (P0.05) from one another.
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WM, 

(128.8 em) was observed in case of N 
340 

[? Zoo weatment combination, while mini- 

mum plant height (82.4 cm) was registered 

in case of N,,PoZny 

(Table 3), 

treatment combination 

The average net economic profit varied 

significantly among the nitrogen and phos- 

phorus levels (Table-1). © Maximum _ net 

profit of Rs. 5118 and Rs. 2648 was realised 

for N. kg/ha and P,, kg/ha treatment 

respectively. However phosphorus levels Paso 

and Po resulted more or less same net profit. 

(Received an 15th Nov. 1987) 
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Fluctuation of Green Leafhopper Population 
in Relation to Age of Rice Crop 

H. Y. Pandya, A. H. Shah and M. S. Purohit 

" Department of Entomology, N. M. College 
of Agriculture, Gujarat Agricultura] University, 

Navsari Campus, Navsari-396 450. 

A 2-year study was undertaken to know 

the relathionship between the green leaf- 

hopper, Nephotettix nigropictus (Stal.) popu- 
lation and age of the rise crop during kharif 

season of 1985 and 1986 at the National 

Agricultural Research Project Farm, GAU, 

Navsari, A Chinsura type light trap fitted 
witn a 200 W fluorescent lamp was used in 

TABLE J 

Fluctuation of green 
during kharlf 1985 and 1986. 

the study. The trap was installed in the field 
growing GR ll, a susceptible rice cultivar. 
The catches of green leafhopper was deter- 
mined at 25 days after seeding and conse 
eutively at 15 days interval up to harvest. 
Simple correlation coefficient between age 
of the crop in days and number of green leaf- 
hopper caught was worked out by using 
the formula given by Panse and Sukhatme 
(1957). 

The _results revealed that there was a 
highly significant negative correlation between 
age of the crop and the population of green 
leafhopper as recorded on the Chinsura light 

trap (r = —0.97 and —0.95 during 1985 and 

1986, respectively) (Table 1). The results 

indicated that with increase in age of the 

leafhopper (GLH) population in relation to age of rice crop 

Age GLH trapped (No.) 

(days) 1985 1986 

25 1150 1000 
40 900 1200 
55 750 800 

70 500 600 

85 250 300 
100 150 400 
115 100 0) 

~—_ si 50 40 

ag 
‘C —0.97** —0.95** 

~ Significant atl% level. 
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crop, the population of green leafhopper 
decreased significantly, Dharma Reddy and 
Mishra (1983) also observed that the catches 

of green leafhopper decreased with increase 
in age of the rice crop in Eastern Uttar 
Pradesh. Similar study carried out by 
Kartohardjono (1984) for whitebacked plant- 
hopper indicated that the population of the 
pest peaked at 62 days after transplanting 

and then decreased. Gunathilagaraj and 

Chelliah (1984) also reported that the popu- 
lation of whitebacked planthopper was largest 
berween 70 and 90 days after transplanting. 

The present study indicated that green leaf- 
hopper thrived better on succulent crop 
rather than study crop. Hence, measures 

for controlling green leafhopper would work 

efficiently if taken at the younger age of the 
crop when initial build up of the pest is 

high. 
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Record of Powder Post Beetle, Dinoderus 

minutus Fabricius, as a Pest of Stored 

Rice in Gujarat State 

p. A. Dodia, I. S. Patel, S, N. Patel and 
N. G, Patel 

Main Rice Research Station, Gujarat Agricultural 

University, Nawagam (Gujrat) 

Powder post beetle, Dinoderus minutus 

[abr. (Coleoptera : Bostrichidae) is a pest 

af stored bamboo and bamboo objects, bul 

also occurs in cereals. In India, occurrence 

of this pest damaging bamboo and its objects 
was reported by Beeson (1919), Hocking 
(1942), Gardner (1945). Mathur (1961) and 

Sandhu (1975). While De Charmoy (1915) 

observed ils association with stored maize in 

Mauritius. It is incidence as a pest of stored 
rice in Gujarat was not reported earlier. 
During 1979-80, the pest was observed for 
the first time infesting stored rice damaging 

41.91% in Gujarat State. Specimen of this 

Pest was collected and sent to Commonwealth 
Institute of Entomology, London for its iden- 

'"y, which came as Dinoderus minutus Fabr. 

Both the Jarvae and adult cause damage 

i feeding externally as well as internally in 
Nice lowering its quality and quantity. The 

hatched larvae feed on the rice, bran and 
f 

is resulted from the feeding of full grown “rvae and adults, 

While studying its biology in labora- 
‘Ory : 

‘a Braconid parasite was also reared 

49 

from the culture and was identified as 

Apanteles ruficrus Haliday (Braconidae : 
Hymenoptera). 
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Salinity, Sodicity and Boron Status of 

Soits and Well Waters of Inland Area of 

Amreli District (Gujarat) 

G. L, Maliwal® and N. K. Timbadia 

Department of Agril, Chemistry and Soil Science, 

College of Agriculture, Junagadh 

Boron though essential for plant growth 
but the amount required is very small. When 
it crosses a certain limit it becomes toxic 
and causes plant injury. 

positive correlations of water soluble boron 

with electrical conductivity (Paliwal and 
Anjaneyuly, 1967), pH (Mathur e¢ al. 1964; 

Kanwar and Mehta, 1970 and Paliwal and 

Mehta, 1973) and SAR (Paliwal and Anjane- 

Significant and 

yulu, 1967) have heen reported. Gandhi 
antl Mehtn (1958) have reported boron 

content in some arid zone soils of Saurashtra. 

The present study was taken up to study the 
boron status of well waters and irrigated 
soils and its relationship with some important 
properties of soils and waters under field 
conditions where saline water is being used. 

Samples of ninety seven underground 

well waters and the same number of surface 

(0-15 em) soils irrigated with 

collected from different 

them were 

villages of Amreli, 

Liliva and Lathi talukas of Amreli — distreit 

» prensnt Address; 

5 0 

during February, 19814 The medium 4 

soils of this 
Jae 

area are of clay texture an} 

calcareous in nature (6.6 to 15.0% CaCo,, 

The area receives an annual precipitation ray. 
ing from 400 to 500 mm. The soils and water 

properties were determined as described \, 
Richards (1954) Boron content in saturation 
extract of soil and in irrigation water yx 

determined colorimetrically, 
Richards, (1954). 

USINZ  carmins 

The data showed that the electra) 

conductivity of well waters ranged from | Lo 

13 ds mo? and boron 

(0.2 to 5.6 ppm_ with an average 
2.1 ppm. (Table 1). Boron was positivels 

correlated with EC (r=0.621 **) and SAR 

(r=0.340 *) while the correlation with oll 

and SSP were not significant (Table |). Th 

higher positive correlation of boron with tet! 

salt concentration (r* = 38.6%) as comparel 

to pH and SAR showed that the boron ¥* 

mere associated with total salt concentration. 

concentration from 

value of 

In su rface soil another study, 97 

samples irrigated with the above well wales 

were collected and analysed for pH, Rees 

SAR, ESP and hot water soluble bores. The 

aoils were found to be of _ saline-sodic 

svdie in nature and their ECe ranged from 

6.5 to 16.0 ds mand ESP from 16.0 © 

53.6. The total salt concentration ws appr. 

ximately 1,2 times as compared to well val 

(Vable 2), 

, « 02 730. 
Research Scientist and Head, National Agril. Research Project, Arne) 38225 

meee



yALIWAL & TIMBADIA = SALINITY SODICITY AND RORON IN SOITS 

ABLE ! 

proper tes of underground well waters and + 

& WATERS — St 

‘lationship of boron with other properties. 

pe . 7 

Ce pi 8 {R SSP Boron 

dsm 
\ppm) 

— o 7 

Minimu™ LO 8.0 4.6 33.7 02 
Meximum 1G 9.4 50.5 97.1 5.6 
average 41 8.5 2.9 77.7 24 

ey" value 
Roron V/S 0.621** 0.090 0.310" —), O40 

“oe Significant al p= 0.01. 

« _ Significant at p = 0.05. 

The water soluble boron in saturation According to Bingham et al, (1965), the 

extract of saline-sodic soils varied from —0.25 

to 5.6 ppm with an average of 1,64 ppm. 

‘In sodic soils, it ranged from 0.65 to 2.90 

ppm wilh an average of 1.55 ppm (Table 2). 

TABLE 2 

Properties of irrigated surface soil. 

threshold concentration for the grain yield 

of wheat, barley and sorghum was 0.3, 3.4 

and 7.4 mg f2 respectively. 

Soii No. of ECe pH SAR ESP Boron 

samples ds m7 (1:2) (ppm) 

Saline — 40 4.1 - 7.2 - 4.5 - \7.1 — 0.25 — 

Sedic 16.0 8.8 29.9 52.7 5.00 

(7.1) (7.6) (16.0) (32.8) (1.6b) 

Sudic 57 0.6 - 7.2 - 10.6 — 16.0'— 0.65 — 

3.9 9.0 40.4 53.6 2.90 

(2.2) (8.3) (19.2) (32.9) (1.55) 

Figures in parenthesis are the average values. 

The relationship between water soluble low degree of determination (cr? = 0.10). 

‘hs other soil parameters (Table 3) 

owed that there was no significant correla- 
Non between Band ECe and B and SAR of 
‘odie soils, , In saline-sodic soils these para- 
ME! eg Were 

significantly correlated with a 

This shows that water soluble boron will im 

crease with the enhanced degree of salinisa- 

tion. Similar results were alse reported by 

Paliwal and Anjaneyulu 

Cajbhiye et al. (1980). 

(1907) and
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TABLE 3 
OT 

Coofficien! of correlation between soil properties and water soluble boron, 

Soils Boron V/S 

~ECe pH SAR 

Saline—sodie 0.400" 0.290 0.420* * ( 
sodic 0.240 0.220 0.210 on 

~2i0)? 

“* — Significant at p = 0.01 ae 
* — Significant at p = 0.05 

There was no significant correlation in both the types of soils, 
between pH and boron content in both types 
of soil, They may be due to the several 
soil factors and their interactions influenc- 
ing the pH and water solube boron simul- 
teneously under field conditions, 

There was positive correlation between 

exthangeable sodium percentage and boron 
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evaluation of Phosphorimcter for Estimation 

phosphorus Avilability of Bhal and Coastal 

Soils in Gujaray State 

p. P. Motiramani, J, C. Patel, J. D. Giri 

S. Raman and J. H. Agrawal 

National Agricultural Research Project, Sub-Project 

(Amej), Gujarat Agricultural University 

The present-day investigations indicate 

that the Indian soils are generally found 

deficient in nitrogen and almost sufficient in 

(Kanwar, 1976), so application of 

nitrogenous fertilizer is always being recom- 

mended while potash is not, even without 

testing the soils for their availability. How- 

ever, phosphorus is always required to be 

estimated before sowing of any crop. 

potash 

Phosphorus estimation in soils and 

plant has been since decades done over costly 

instruments like spectro-photometer or colo- 
rimeter. In addition to the cost factor 
another limitation in its use is the availability 

of an established laboratory (with power 
supply) and poor mobility as these instru- 
ments can not be taken to the field. 

; In view of the above limitation, the 
scientists at Jawaharlal Nehru Krushi Vishwa 
Vidyalaya, Jabalpur have designed and con- 
structed a prototype of a simple, easy to 
*Perate, portable, low-priced 
“omponent cost, 

(material and 

excluding battery, approx. 

a3 

Rs. 800/- as in 1980) phosphorimeter for 
determination of available phosphorus in soils. 
It gives readings directly in terms of very low, 
low, medium, high and very high status of 
Phosphorus. The phosphorimeter incorporates 
a double beam optical path, a matched pair of 
Photocells with built-in 660 nm red filter, 
and solid-state IC amplifier. The instrument 
works on 12 volts and needs a wet battery 

used in motor vehicles. 

In view of the above facts and for its 
adaptibility on a large scale in the field itself, 
the present study was initiated to evaluate 

the phosphorimeter for its efficiency against 

the standard instrument. Surface soil samples 

(228 nos.) from the Bhal and coastal region 

of Gujarat State were analysed for their 
available phosphorus content by Olsen’s 

method (Jackson, 1973) using two Iinstru- 

Bausch & Lomb Spectronik-20 

spectrophotometer 

ments viz., 

(standard) and_ phospho- 

rimeter (Fig. 1). The phosphorimeter was 

first tested for its obeyance of the Beer- 

Lambert’s Law of colorimeter. Calibration of 

the phosphorimeter was accomplished by 

adjusting the needle at 80 on the dial using 

standard phosphate solution equivalent to O+ 

kg P.O;/ha. Standard curves for both the 

instruments (Fig. 2) were prepared by using 

definate quantity of phosphorus as suggested 

by Department of Agriculture, Gujarat State 

with slight modification in [ARI ranges for 

grading the Gujarat soils and measuring the 

intensity of molybdophosphoric blue colour 

(Muhr Pr al., 1965). From recommendation
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point of view, the marginal values (for grad- 
ing the soil) were kept within the safe limits 
of recommendation (i.e. values shifted by 

1 kg) and accordingly marked on the scale. 
The values for available psosphorus contents 
obtained by using both the instruments were 

compared using correlation test (Panse and 

Sukhatme, 1967), It is seen from Table 1 
that the value for medium, low and very low 

groups was significant at 1% level, while it 

was not significant for the soils under high 

group. though the values fall within the 

range fixed for their proper group. The values 
for the phosphorimeter were slightly higher 

for all the groups as compared to the Spectro- 

nik-20, However, the predictibility remains 

the same. 

results, it is revealed that 

phosphorimeter may be recom- 

mended for use on the field where on the 

spot investigation of the phosphorus content 

From the 

this simple 

GAU RES. J. 1999, ite 
| 

is required. Due to its cost benefits it 

portability, this instrument woulq be ; 

for a mobile soil testing laboratory. "deal 

(Received on 20th March, 1989, 
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Fivld Rioefficacy of Differen. Insecticides 

for the Control! of Ber Fruit Fly, Carpom yia 

jana Costa. (Tephritidae : Diptera) } evut 

1, S. Patel, V. R. Upadhyay. H. N. Vyas and 
a A, T. Patel 

al) India Coordinated Fruit Improvement Project 

(CAR.), Guyarat Agricultural University, 

Sardar Kroshinagar 385506 (Gujarat) 

Ber (Zizyphus mauritiana Lamk) — js 
ene of the important fruit trees in India and is 

auacked by fifty species of insect pest through- 
eut the country (Wadhj and Batra 1964). 

Gat of these, fruit fly. Carpomyia Vesuviana 
Costs (Tephritidae : Diptera) is one of the 
important pest which cause considerable 

damage resulting in the deterioration of 
euelity and reduction in quantity of the fruit 
produce. Pruthi and Batra (1960) recorded 
ite be the most serious pest of ber in North 
Nest India. Being a serious pest of ber, 
vichard. of this region, a field investigation 
wes carried out at condition of 

(Gujarat) with a view 
1 find out most effective insecticides for its 
rontrel, 

seni arid 
Sardar Krushinagar 

_ Au experiment was conducted at expe- 
Mieental orchards under Fruit Improvement 

‘the y Gujarat Agricultural University, 

The "7 mua lagar during the year 1985-86
. 

Mod teticides viz, — Fenthion 0.03%. 
ee | “)-demeton 0.03%, Misomotepiue 

» Pos mothion 0.03 “%“, Thiormneton 0.03%. 
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Malathion 0.07 %, Quinalphos 0.05%. 
0.05 Ya, Methyl! Parathion 0.03%, 

Phoealone O05%. Endosulfan 0.07%. 
methrin OOOLIs% i.¥ fo, 

Dimethoate 0.03 

with two 

Phen- 
thoate 

Desc 

Phosphamidon 0.03% 
> Were tested and compared 

untreated control viz. A.T.T. 
(Away from treated tree) and N T.T. (Near 
‘reated tree). All trees were thoroughly 
sprayed with the Knapsack Sprayer with 
the respective treatments, The 
of infested fruits were recorded by counting 
100 fruits from four 

observations 

directions of cach tree 

(North. South, West, East). The fruite 
possessing maggots, galleries or exit holes 
were considered as infested. The data on 
incidence of fruit fly (%) were statistically 
analysed and presented in Table-|, 

The data presented in Table-}. reveal- 
ed that the least incidence of fruit fly (8.839%) 
was recorded in Dimethoate 0.03% whieh 
was at par with Fenthion 0.03%, Phosphami- 
don 0.03% and Decamethrin 0.00125% with 
11.86, $4.90 and 14.95% 

tively. In other treatments, incidence ranged 

from 15.44% (Malathion 0.07%) to 18.98%) 
(Formothion 0.03%) and were equally effee- 

incidence respeo- 

tive. Endosulfan 0.07% recorded maximum 

incidence ie, 20.50% and found feast 

effective. Both the control treatments i. @, 

recorded 41.54 and A.T.T. and N.T.T. 

30.56% infestation, 

significantly imferior to 

ments. Further, among the untreated (control) 

treatments. N.T.T. recorded least incidence 

respectively and it was 

insecticidal treat



58 GAU RES. J, 15 
! 

TABLE 1 

Efficacy of different insecticides for ‘he control of ber fruit fly, Carpomyia vesuviang ¢ 
a 

St, 

Sr. Treatinents Concentration ee 
, Mean 

No. : a | tested (Vo) incidence i%, 

ire," 
A. Fenthion 0.03 11.86 (4), 

2. Methyl-0-demeton 0.03 15.87 (73, 

3. Mcnocrotophos 0.03 | . 16.68 (2.2, 

4. Formothion — 0.03 18.98 (196) 

5 Thiometon 0.03 17.62 (9.2) 

6. Malathion 0.07 15.44 (71) 
‘a Quinalphos . 0.05 18.16 (9,7) 

8. Phenthoate 0.95 16.75 (8.3) 

9. Methyl Parathion . 0.03 17.56 194) 

19. Phosalone “0d 7.22 (87) 

Li. Endosulfan 0.07 20.50 (12.5 

12 Decamethrin 0.BU12E 14.95 (6.7) 

lS. Phosphamidon 0.03 14.90 (6.6) 

14; Dimethoate 0.03 8.83 (2.3) 

15. \.T.T. (control) — 41.54 (440! 

16. N.T.T. (control) | _ 30.56 (25.5! 

__ 

S. EM (+) 1.64 
CD (P=0.05%) 4.63 
CV 1%) _—. 

(Figures in parentheses are retransformed values, these outside cre angular transformetl valu 

A.T.T. : Away from treated tree. 

N.T.T. : Near treated tree.



pATE L bY AL. 

ne ",T., which may be due to 
yw AA. Sea 

than! eflect of insecticides to the untreated 
driftras 

(ress 

From these results, ?! is concluded that 

- all tested insecticides, Dimethoate 

eats Fenthion 0.08%, Phosphiamidon 0.05 

| al hrin 0,00125% were found to be 
Jecamel 

and | » « * ee pees r : 

ost, promising insecticides, The 
( 

. 
- , 

‘ ce of Dimethoate in the present investiga- 
qn 

on was in confirmity with the — results 
yo pe ‘s 8 - . 

med by Bakhshi and Singh (1974) while. 
repors : 

perform- 
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Lakra and Singh (1981, recommended 
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Groundnu; Respense to Growth Regulators 

J. D. Gundalia, M. S. Patel, M. H. Patel and 

Pr. G, Vadher 

Department of Agricultural Chemistry & Soil 

Science, Gujarat Agricultural University, 

Junagadh Campus, Junagadh-362 001 

Spectacular results have been reported 

on the effect of hormones on fruit crops 

especially ber (Zizyphus mauritina Lamk) in 

Saurashtra region of Gujarat (Patel and 
Patel, 1979) and also on groundnut elsewhere 

(Dasgupta, 1975; Gardner, 1983; Reddy and 

Patil, 1981). Groundnut being the principal 
crop of the region, no information on the 

effect of hormones on yield «f this crop is 
available. A pot experiment was therefore, 
conducted to study the effect of different 

growth retardants and growth promoters at 

yield and 

quality of groundnut (Arachis hypogaea L.) 
variety ‘CAUG 1”. 

two concentrations on growth, 

The experiment was conducted in earthen 
pots of 15 ein diameter and 40 cm deep during 
1962. Each pot contained 30 kg clay soil 
which had pH 7.9, EC 0.50 mmhos/em. 

CaCO; 38 per cent, organic C.O. 88 per cent, 
available P 45 kg P.Os5/ha and available 
K 370 ke K.O/ha. The soil was well mixed 
with a basal dose of 20 ppm N and 40 ppm 
P as urea + diammonium phosphate, Seven 
bold und healthy thirum treated seeds were 

60 

in jee pol but a week aft sown ce ae reek after cor..: 

tion they were thinned to three. The Sain 

consisted of five each at ne 

concentrations, besides two contor]s (Table |, 

Each hormone was applied at 40 and 69 

hormones 

days 

after sowing. The crop was irrigated 

required until 7 
as and 

when days before jt, 

narvesting at maturity. The ancillary obserya. 
tions such as length of internode, length of 

side branch, plant height, shelling percentase 
pod and haulm yields were recorded. Protein 
and oil contents from kernel were also 

determined using standard procedures as 

described in A. O. A. C. (1950). 

The data (table 1) show that CCC and 

SADH significantly decreased the length of 

internodes and side branches, whereas reverse 

was true in case of GAs and IBA. The 

results suggest that the auxin activity in the 

plant might have been inhibited due to the 

growth retardants which 
act more or less as antiauxins. Similar 

reduction in size of side branches due t 

growth retardants was reported by Reddy and 

Patil (1981). Gardner (1983) also noted 

retardation in vegetative growth of groundnut 

due to SADH. 

appiication of the 

Spraying of IBA @ 25 ppm and GAs 

@ 50 ppm. significantly increased _ plant 

height. Spray of water alone also enhanc 

while that of SADH @ 500 ppm retardet 

failed the plant height, but these treatments 
. Ve to reach the level of significance over cont



GuNDALIA 
ET AL. 

In general, an increase in the pod 
n ’ 

[4 = ice ver cent due to 
sd from 10 to 99 | 

4 rangee 
yield 

Mf t hormone : 

a The highest pod yicld was recorded 
contro’ + 

he treafment IBA @ 50 
ppm followed 

@ ppm and IBA @ 25 ppm, which 

qt par with each other, but significantly 

vere . a absolute control. , The ltreatment 

aah @ 500 ppm also produced signifi- 

ly higher pod yield over absolute control, 

_ ——— haulm yield was noted with 
. application of CCC @ 100 ppm, followed 

by GAs and IBA at both the levels, which 

were at par with each other. However, all 

these treatments proved significantly superior 

treatments over absolute 

with I 

hv GAs 

sll pe 

P/4 

over control. aa 

Shelling percentage was not affected 

by the treatments, however, they followed the 

similar trend in respect of fest weight and 

oil vield. Dasgupta (1975) observed signilt- 

cant superiority of CCC @ 500 ppm over 

contro] in increasing pod and oil yield. 

A significant improvement in protein 
content was recorded with spray of only 

SADH at both the levels over control, the 

maximum value of 19.8 per cent was with 
its 50) ppm level. IBA @ 25 ppm out yielded 

the other treatment except CCC at both levels 

in respect to oil content in kernel. 

: GROUNDNUT RESPONSE TO GROWTH REGULATORS 
GI 

_ Among all the hormone treatments 
spraying of IBA @ 25 PPM over control gave 
maximum net [CBR of 4.08. Although 
spraying of IBA @ 59 ppm gave net ICER 

qo 4 of 3.58 next in order, it gave the maxiraum 
net relurn among all the treatments. Thus. 
considering effect of IBA on qu ; ality and yield 
IL may be concluded that spraying of this 
hormone @ 50 ppm and 60 days after sowing 
would he profitable. 

(Received on 15th Febru. 1988) 
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eftect of Different Leaves of Phosphorus 

and Zinc on Yield and Nutrient Uptake 

of Groundnut and Maize (Fodder) 
\ 

be 

M. S. Patel and R. G, Patil” 

rument of Agricultural Chemistry and Soil 

Science, College of Agriculture, Gujarat Agri
cultura 

University, Junagadh Campus, Junagadh-362 001 

A field trial was conducted on a 

cultivator’s field in kharif 1979 with groundnut 

GAUG 10 variety and in rabi 1978-80 with 

maize Ganga Safed as fodder to study the 

eflect of phosphorus and zine on yield and 
nutrient uptake by these crop grown in rotation 

on fixed plots. The treatment coneisted four 

levels (0, 25, 50 and 75 kg P.O;/ha) of 

phosphorus and two levels (0 and 20 kg Zn/ha) 
of zinc which were arranged in a randomised 

block design with four replications. Besides 

the required dose of P and Zn as per treal- 

waite, & basal dose of 25 kg N/ha as urea 

Was given to groundnut and maize crops. 

respectively, In case of maize, 50 ke N as 
= 7 topdrsesed at knee high stage. P was 

ns. a single superphosphate and Zn as 

layer é ea was Galea eos in nalure and 

Adon — pH (1:2.5) 7.8 and 

0.92%, ae oe mmhos/em. It contained 
P. 454 ennle carbon, 7.8 ke P.O; /ha Olsen’s 

kg K,O/ha NH OAc extrac dlile K and 0,69 ~~ DTPA 4 c eet aclable 

extractable Zn, ground- 
Nut was } 

arvested at maturity, while maize 

03 

at milk stage, Pod and ha 
nut and dry fodder 
recorded, Plant sa taples collected at har fy, 

a 

| 7 

were analysed for N, P and K by ‘aiilerd 
as described by Jackson (1973). 

ulm yield of ground- 
sield of maize were 

The data in Table 1 indicate that neither 
application of P nor of Zn alone was effective 
in Increasing kernal, shell and straw vield 
except that of P which significantly incressed 
kernal yield. Application of 75 ke P.O;/ha 
gave the maximum kernal yield of 560 ks /ha 
which was at par with that produced with 
50 kg P.O;/ha, but significantly superior to 
that with 0 and 25 kg P.O;/ha levels. Hovever. 
the effect of the dose of 50 kg P.O;/ha was 
at par with that of 25 kg P.O;/ha. 

The applied P at all levels significantly 

increased fodder yield of maize over control. 

Vertilization with 50 kg P20; partically did 

not inerease fodder yield over 25 kg P.O; ha 

hut again raising this dose to 735 ke P.O;/ha 

increased fodder yield to the tune of 25 per 

cent over that of 25 kg P.O; /ha. 

P.0;/ha 
The application of 50 kg 

uptake 
above sivnificantly improved the 

hut it {failed to 

uptake of these 

except P uptake 

imum uptake 

is interesting 
5 and 

and 

of N. P and K by kernal 

e significant effect on 

and haulm 

ignificantly max 

yf maize with 2 

significantly 

produc 

nutrients by shell 

hy shell where 5 

was recorded wit
h 

to note that fertilization ¢ 

75 ke P.0;/ha over control
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TABLE 1 

Groundnut and maize fodder yield as influenced by different levels of pho, 

and zinc. 

7 My) 

Phony, 

P levels Groundnut (| kg/ha ) Maize fodd. 
er 

Kernel Shell ke PsOsfha. Straw (a/hes 

oT 

0 360 5075 304 2 

25 4A6 5250 335 100 

50 | 409 5149 332 10] 

75 560 5463 363 128 

C. D. at 5% 106 N.S. N.S. 1y 

Zn levels kg Zn/ha. 

U 456 5204 340 yg 

20 462 5264. 327 96 

C. D. at 5% N.S. N.S. N.S. N.S. 

inuproved N and P uptake and only the latter 
dose improved K uptake. 

The effect of Zn application yield and 
nulrient uptake of both the crops was non- 
significant (Table 1 & 2). This non significant 
eflect can be attributed to slightly higher 
amount of ITPA extratable Zu (0.68 ppm) 
than suggested critical limit of 0.06 ppm 
(Dangarwala et al., 1983). 

Significant interacting effect of _phos- 
phorus S zine was observed only on halum 
vield (Table 3). In the absence of Zn, applica- 
tion of 75 he PsOs/ha_ preduced the lowest 
halum yield (4861 kg/ha). however when this 

dose of P was incorp: rated with 20 ke Zn/ha. 

it gave maximum yield (6064 kg/ha). The 
results suggest that crop demand for 2 
increase at higher dose of P. However, this 

higher production of dry matter was not 

reflected in pod yield. 

From the above results it can be 

concluded that groundnut and maize show 

differential response to P fertilization 10 
deficient soil but they do not respond to Zo 

fertilization in the soil supplied with adequaté 

amount of available zinc, However, higher 

lose of P may demand more Zn for dry 

matter preduction 

. | 
(Received on 4th April, 1989
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TABLE 3 

Interaction of phosphorus and zinc on haulm yield (kg/ha) of groundnut. 

Zine en 
Phosphorus P.O; kg/ha 

0 20 kee 
a 

3 5686 5015 
50 5318 498] 

4“ 4861 ON6A 

C. D. at 5% 958 
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SEXUAL HEALTH CONTROL PRODUCTS FROM KARNAVATI 

ADIVET Bolus : Vitamin A(250000 I.U.) & Vitamin D3(250001.U.) 

EUGOLS 2 Liquid ; Lugol's lodine Solution 2% 

EUGOLS 5 Liquid ; Lugols' lodine Solution 5% 

GRISOL Liquid : lodine Solution 2% plus Polyethelene Glyco! 10% 

icoc Bolus : Cobalt Sulphate (100 mg.), Copper Sulphate 
(1000 mg.) and Ferrous Sulphate (2500 mg.) 

KEPIMIN Powder : Mineral mixture with minerals & trace minerals. 

TRICIFORTE Powder : Cobalt, Copper, Ferrous, Vitamin A, 
Vitamin D3 and Vitamin E. T
o
t
o
n
 G
r
a
p
n
i
c
e
 

‘*KARNAVATI. PHARMACEUTICALS PVT. LTD. Anil Bhavan, Saijpur Tower, AHMEDABAD 382 4°. 
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