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PREFACE 

This is the twentyeighth issue of 'IASRI Statistical Newsletter ' and 
covers the activities and allied information in respect of this Institute durin g 

the quarter Oct .-Dec., 1981. 

I hope this News-letter has been proving useful to the Agricultural Rese
arch Statisticians and other users. l would welcome and appreciate any 
comments and suggestions for its improvement in the subsequent issues. 

I am thankful to all the officers and the staff of the Institute who supplied 
the requisite material for this issue of the " IASRl Statistical Newsletter" . 

I am also thankful to Smt. Kusum Lata, Shri Phanindra Pal Singh, Shri 
Som Dutt, Shri Ani! Kumar Bhalla for the help rendered in compila tion and 

printing of this Newsletter. 

PREM NARAIN 

DIRECTOR 

I NDIAN AGRICULTURAL STATISriCS 

R ESEARCH INSTITUTE 

N EW D ELHI-110012 
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I. FERTILISER RESPONSES TO GRAM AND OTHER PULSES IN 
CULTIVATORS' FIELDS 

With the increasing adoption of Modern Technology to agriculture, the 
foodgrain production in the country has made rapid strides which has won 
international recognition. However, the over all production of pulses has 
more or less stagnated during the past decade, the average annual production 
fluctuating around 11 million tonnes. Though, the pulses production in some 
States like Rajasthan, Madhya Pradesh, Maharashtra and Orissa has made not
able advances, there has been sizable fall in its production in States of Uttar 
Pradesh, Bihar, Haryana and Punjab. The regions where pulses production 
declined steeply are those which have been benefited by green revolution to 
a high degree. This can be seen from the table below : 

Table : 1 Changes in the Average Annual Area and Production of 
Pulse Crops. 

States Average annual area Average Annual 
under Pulses crops 
('GOO ha) 

production of Pulses in 
( '000 tonnes) 

1967-68 to 1977-78 to 1967-68 to 1977-78 to 

1969-70 1979-80 1969-70 1979-80 

Rajasthan 3205 3525 1158 1581 

M.P. 3977 4642 1689 1876 

Maharashtra 2410 2770 845 1028 

Orissa 787 1532 379 682 

U.P. 4052 2964 3305 2093 

Haryana 1110 984 1042 812 

Bihar 1646 1381 1133 665 

Punjab 506 378 395 287 

All India including 21979 22968 11404 10842 

others 
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With the increase in the population, the per capita availability of the 
pulses has shrunk by more than 20% . There is not much scope in augmen
ting the supply through imports as the international trade in pulses is negli
gible as compared to cereals, cotton, oilseeds, etc. As the average Indian diet 
is mostly vegetarian, stepping up of the pulse production in the country is 
essential to maintain the nutritional standard. In view of this urgency, 
emphasis on the experiments of pulses is being given in agricultural research 
and development programmes. In the present study, an attempt bas been 
made to examine the scope and extent of increase in the pulse production 
through fertiliser application. The data used relate to the experiments on 
Cultivators' Fields under the Coordinated Agronomic Research Programme. 
The bulk of the experiments conducted were on Bengal Gram (Chana); other 
important pulses such as Blackgram (Urd), Greengram (Moong), Redgram 
(Arhar) and Lentil (Masoor) were also covered to a limited extent. 

BENGAL GRAM 

Data in respect of 1229 experiments on Bengal Gram were available. 
Of these 228 related to the p eriod 1972-73 to 1974-75, 232 experiments to the 
period 1975-76 to 1976-77 and the remaining 769 to the period 1977-78 to 
1978-79. The average response to some selected levels of fertiliser application 
during these periods are indicated below : 

'l'able : 2 Fertiliser Response of Bengal Gram to selected levels of 
Nitrogen, Phosphorus and Potassium 

Period States No. of No. of Average R esponse (kglha) to fertiliser 

covered districts expts. Yield in application at 
no f erti- ---- --- ------
liser (con-

trol) plots 

(kg/ha) Nzo P4o NzoPzo N2oP4o N 2oP40Kzo 

1 2 3 4 5 6 7 8 9 10 
·-------

72-73 U.P., 5 228 674 211 109 313 265 363 
to Punjab, 
74-75 Rajasthan, 

Gujarat 

75-76 Punjab, 4 232 871 197 195 292 389 531 
to R aj., 
76-77 M.P. 

' 
/ 

" 
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1 2 3 4 5 6 7 8 9 10 

77-78 H.P., UP. 22 769 823 349 295 546 664 742 
to Bihar 
78-79 Punjab 

Raj ., 
Haryana, 
MP., 
Maharashtra, 
Karnataka, 
A.P. 

From the above table it would appear that fertiliser use to gram crop ha~ 

shown an increasingly favourable trend in the successive periods covered by 
the study. Even though, the districts covered during the 3 periods varied, 
the average yield in the no fertiliser control plots did not differ appreciably 
during the 2nd & 3rd periods . With the fertiliser application at the leTel 
of N2oP40K20, the yield rate rose from 6.74 q to 10.37q/ba in the experiments 
during t he Ist period; from 8.7 q to 14.0 q/ha in those during the second 
period and from 8.23 q . to 15.65 q/ha in those of the last period. In terms of 
percentage gains the increases were of the order of 54%, 61 % and 90% res
pectively. Even at the lower level of N20P20, the yield rates rose 3.13 q/ha 
(46%) during the 1st period, by 2.9 q /ha (33%) during the 2nd period, and 
by 5.5 q /ha (66 %) during the last period. 

Fertiliser response of Crops have been known to show wide variation 
over different locations. Moreover it may be useful to ascertain the relative 
importance of the important plant nutrients nitrogen, phosphorus and pota
ssium, as also the nature of their interaction effects. For this purpose, a 
close examination was undertaken on the data relating to the latest 1period 
(1977-79). The relevant results are presented in Table-3. 

Response to Nitrogen 

It may be seen that response to application of Nitrogen at 20 kg/ha varied 
generally from 1.5 to 4.5 q /ha. There were, however, 3 districts namely 
Bhara tpur, Alwar and Ujjain where very high responses of 9.5, 8.0 and 5.6 q/ha 
respectively were obtained. In 5 districts namely Hamirpur, Jaunpur, Sawai 
Madbopur, Ajmer and Chickmangloor, the response to 20 kg N/ha was very 
good being in the range of 3.6-4.8 q./ha. In seven districts namely, Hazari
bagh, Ferozepur-Faridkot, Bundi, Chittorgarh, Sagar, Sangli, and Medak, 
the response was moderately good ranging between 2.4 and 3.6 q/ha. In ~ 
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districts namely Kangra, Hissar, Satna, Amravathi, Nanded and Bider, the 
range of response was between 12.2 and 2.4 q/ha. Gulbargha was the only 
district where the response to 20 kg N/ha was less than one quintal per hectare. 

Response to Phosphorus 

Response to phosphorus was studied at the two levels 20 kg and 40 kg 
P20 5 respectively per hectare. The highest response to the lower level of 
phosphorus application was obtained in Jaunpur and Kangra (about 4.25 q/ha). 
In three other districts namely Bundi, Sagar and Ujjain , good responses rang
ing from 2.4 to 3.6 q/ha were obtained. In as many as Df districts namely 
Hamirpur, Ferozepur-Faridkot, Hissar, Sawai Madhopur, Bharatpur, Alwar, 
Satna, Sangli and Chickmangaloor, the response to 20kg P20 5/ ha ranged between 
1.2 and 2.4q/ha., and this order of response can also be considered as satis
factory at the currently high prices obtained for gram and other pulses. In the 
remaining 8 d istricts, namely Hazaribagh, Chittorgarh, Ajmer, Amravathi, 
Nanded, Gulbargba, Bider and Medak phosphorus response was poor 
being less than 1.2q/ba. The average response for the lower phosphorus level 
over the 22 districts covered was of the order of 1.85 q/ha. 

At the higher level of 40kg P20 5 /ha the highest response was achieved 
in Jaunpur (7.84 q/ba) followed by Bundi (6.85 q/ha) and Ujjain (5.03 q/ha). 
Good responses ranging from 3.6 to 4.8 q/ha were obtained in the districts of 
Bharatpur, Kangra and Satna. Satisfactory responses ranging from 2.4 q/ha 
to 3.6 q/ha to the higher level were obtained in 6 districts namely, Hamirpur, 
Ferozepur-Faridkot, Hissar, Bundi, Alwar and Chickmangaloor. In the remain
ing 10 districts, the response to 40kg P20 5/ha was relatively low, being less than 
2.4 q/ha. 

NP Interaction 

In order to examine the desirability or otherwise of the conjoint applica· 
tion of nitrogen and phosphorus, the differential responses of phosphorus at 20 
and 40 kg P 20 5/ ha., in the absence and presence of nitrogen (at 20kg N/ha) were 
worked out for different dist1 i ~ ts. These are also given in Table 3. In 6 districts 
namely Hamirpur, Hissar, Satna, Bundi, Chittorgarh and Bider positive inter
action was significant at both the levels of phosphorus while in 4 districts, 
namely Jaunpur, Ferozepur-Faridkot, Chickmangloor and Sangli, the Nitro· 
gen Phosphorus interaction was negative. At Gulbargha and Sagar, positive 
interaction was observed at the higher level only. In the remaining 10 districts, 
Nitrogen Phosphorus interaction at either level was non-significant. Taking 
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all the 22 districts together Nitrogen Phosphorus interaction was not significant 
at either level of phosphorus. The estimates of responses to phosphorus at 
the lower level and higher levels (averaged over the 2 levels of N) were in the 
range of 1.9-3.0 quintal per hectare respectively. The Jaw of diminished 
return for phosphorus application has thus been clearly indicated. 

Response to Potassium 

Response to potassium at 20 kg K 20/ha was the highest in Sagar (1;7 q / 
ha). In the districts of Ujjain, Alwar, Kangra and Bundi, good responses ran
ging from 1.28 to 1.43 q/ha were obtained. Moderate responses ranging from 
0.6-1.2 q /ha were obtained in 1 districts, namely Jaunpur, Sawai Madhopur, Chi
ttorgarh, Satna, Sangli, Nanded and Chickmangaloor. In the remaining 9 dis· 
tricts phosphorus response was either non-significant or low (less than 0.6 q/ha). 

Response to NPK 

Combined responses to all the three nutrients at the level of N2oP4oK~o 
were also worked for the various districts which are also presented in table 3. 

The districts, may be grouped as indicated below. 

Response over 10 q/ha was Excellent in Jaunpur, Bundi, Bharatpur, Alwar, 
Ujjain 

Response between 8-10 q/ha was very good in Hamirpur, Sawai Madhopur, 
Sagar, Satna 

Response between 6 to 8 q/ha was good in Kangra, Hissar, Chittorgarb, Ajmer. 

Response between 4 to 6 q/ha was moderate in Hazaribagh, Ferozepur-Farid
kot, Sangli, Nanded, Chickmangaloor, Medak. 

Response less than 4 q/ha was low in Amravathi, Gulbargha, Bider, on 
an average a response of 7.4 q/ha were obtained for the 22 districts covered. 

Pulses other than Bengal Gram 

Next to Bengal gram the other important pulses grown in the country are 
Black gram (Urd) , Green gram (Moong), Red gr am (Arhar) and Lentil 
(Masoor). These four crops together account for about one half of the pulse 
production in the country. 

Very limited number of experiments were conducted on these crops in 
Cultivators' Fields prior to 1977-78. Data relating to 774 experiments con· 
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ducted during 1977-78 and 1978-79 were examined and the results are presented 

in Table 4. Of these 350 experiments were on Blackgram, 236 on greengram, 
128 on Red gram and 60 on Lentil. The average yield rates of these crops in 
control plots as well as in plot s treated with fertiliser application were gene

rally low as compared to those of Bengal gram. The mean yield rates obtained 
in the un-fertilised (Control) plots were of the order of 3.5 q/ha for Blackgram 
and Greengram, 4 q /ha for Redgram and 5 q/ha for Lentil. 

Response to Nitrogen 

Response to application of 20 kg N/ha exceeded 3.6 q /ha in Krishna 
on black gram, in krishna and Sundergarh on green gram, in Medak on red 

gram and in none of the districts covered on Lentil. Good response ranging 
from 2.4 to 3.6 q/ha was obtained in Hamirpur and East Godawari on Black 
gram, in Bh•roach on greengram, in Sundergarh and Phulbani on red gram and 

in Kamrup and Lalitpur on Lentil. Response to 20 kg N/ba ranged between 
1.2 and 2.4 q/ha in nearly one half of the total number of districts covered on 
blackgram and greengram. These include Kangra, Lalitpur, Agra, Farrukha
bad, Satna on blackgram and Kutch, Bolangir, Medak, Khammam and Phul
bani on greengram. Only Satna on redgram and Kangra on Lentil fell in this 
response group. Relatively low response less than 1.2 q/ha wen: obtained in 
Jaunpur, Ferozepur-Faridkot, Bider and Chittorgarh on black gram, in Bider 

on green gram and Gulburga on redgram. Taking together all the districts 
covered the mean response to 20 kg N/ha was of the order of 2.8 q/ha 

on redgram, 2.5 q/ha on greengram, 2.4 q /ha on lentil and 1.9 q/ha on 

black:gram. 

Re1ponse to Phosphorus 

Response to Phosphorus at both the levels tries, namely 20 kg and 40 kg 

P20 6/ha were lower than the nitrogen response at 20 kg N/ha in almost one 
half of the districts covered on blackgram, greengram and redgram. This was 
the situation in respect of all the three districts covered on lentil. Mean res

ponse over the districts covered on these crops also indicated similar pattern. 
Districts showing good response to phosphorus application were Satna and 

Krishna on blackgram, Krishna on greengram, Medak and Phulbani on red
gram and Lalitpur on Len til. In all these districts response to 40 kg P205/ha 

exceeded 2.4 q/ha. Phosphate response at either level was low in the districts 
of F~~ozepur-Faridkot, Kangra, Farrukhabad, Bider and East Godawari on 

• 
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blackgram, in Bharoach, Kutch and Bider on greengram, Gulbarga and Sunder
garb on redgram and Kangra and Kamrup on lentil. In all these districts 
response to 40kg P20;/ha without nitrogen was 1.2 q/ha or less. Pooling over 
the districts covered the mean response to phosphorus on blackgram, green
gram and lentil was of the order of 0.8-0.9 q/ha for the lower level (20kg P20 5/ 

ha) and about 1.5-1.7 q/ha for the higher level. Red gram response was 
better, being about 1.5 and 2.4 q/ha for the two levels of phosphorus appli
cation. 

NP Interaction 

For bulk of the districts covered, on blackgram, greengram and lentil NP 
interaction was absent. Pooled results over the districts covered also indicated 
similar pattern. However, Significantly positive NP interaction was observed 
for all the districts covered on redgram. The higher response to phosphorus 
when applied over nitrogen at N 2o was well marked, particularly at the higher 
level of phosphorus application~ When averaged over the districts covered 
response to phosphorus at 40kg P20 5/ha over 20kg N/ha was of the order of 
3.2 q/ha as against nearly 2.4 q/ha obtained for the same level of phosphorus 
applied without nitrogen. At the lower level of 20 kg P20 5/ha the difference 
in response to phosphorus when applied with and without nitrogen was of 
the order of 0.4 q/ha (average over the districts covered). 

Response to Potassium 

Good response of 1.2 q/ha or more was obtained for the application of 
20kg K 20/ha over NzoP4o in the districts of Satna on blackgram, Sundargarh 
and Krishna on greengram as well as on redgram. In other districts response 
to potassium was generally low. Taking the districts covered together the 
response obtained was of the order of one quintal per hectare on redgram and 
0.5-0.6 qlha on other grams were obtained 

Combined Response to NPK 

Combined response to N20P4oK2o exceeded 8 q/ha in Krishna on black 
gram and green gram and in Medak on redgram. Moderate to good responses 
ranging between 4 and 8 q/ha were obtained for bulk of the districts covered 
under these crops. Low response (less than 4q/ha) was obtained in Ferozepur
Faridkot, Bider, Kangra, Agra and Chittorgarh on blackgram, Medak. Bider; 
Bharoach, Cutch and Khammam on greengram, Gulbarga on redgram and 



Kangra on lentil. When pooled over the districts covered the mean response 
to fertiliser application at N20P4oK20 was as high as 7 q/ha on redgram as 
against 4.3-4.8 q/ha on blackgram, greengram and lentil. 

Overall Conclusion 

The current study clearly establish the high prospect for stepping up the 
pulse production in the country. Application of fertiliser at N 20P40K 20 can 
almost double the yield rate of the crops covered. 

Another important conclusion is the need of nitrogen application (at a 
nominal dose of 20 kg N/ha to pulse crops, even though these crops are nitro
gen fixing legumes. 

r · 



Table 3 District-wise Estimates of Fertiliser Responses of Gram in Cultivator's Fields I977-79 

State District No: of Av. Res- Response to Phosphorus Res- Com- S.E. 
expts. yield ponse ponse bined of 

in to at P20 at P40 to Res- Res 
unferti- N,o K2o ponse ponse 

lized Over Over Over Over to N2o 
plots No N2o No N2o P4o K2o 

1 2 3 4 5 6 7 8 9 IO II I2 

Himachal Pradesh Kangra 22 518 142 425 453 403 402 I34 678 54 

Uttar Pradesh Hamirpur 25 1042 383 l40 202 283 449 67 899 24 10 

do Jaunpur 29 1320 448 427 334 784 675 71 1194 32 

Bihar Hazaribagh 77 459 292 92 92 I76 I80 53 525 I2 

Punjab F erozepur-Faridkot 55 926 316 230 138 267 205 43 564 25 

Haryana Hissar 29 I 144 155 152 I86 274 369 54 678 21 

Rajasthan Sawai Madhopur I2 1273 416 I42 196 247 309 98 823 52 

do Bundi I8 1023 357 344 404 685 762 I28 I247 3I 

do Chittorgarh I5 813 278 80 174 188 274 77 629 33 

do Bharatpur I8 1230 94I 219 2I8 473 390 48 1379 54 



Table 3 (Contd.) 

1 2 3 4 5 6 7 8 9 10 11 12 

Rajasthan Ajmer 11 928 448 96 98 200 228 17 693 71 

do AI war 30 856 SOl 189 172 324 295 137 1233 3.2 

Madhya Pradesh Sagar 30 1512 356 245 266 196 326 171 853 64 

do Ujjain 59 1191 558 303 301 503 469 143 IJ",Q 18 

do Satna 56 606 177 180 368 388 573 102 852 18 

Maharashtra Amravati 57 462 158 70 35 94 79 30 267 16 -do Sangli 59 608 292 198 116 196 197 95 584 16 0 

do Nanded 9 276 230 105 119 139 138 94 462 62 

Karnataka Gulburga 46 530 91 99 117 88 187 5 283 18 

do Chickmagaloor 39 598 393 171 66 276 80 82 255 33-

do Bidar 38 577 125 62 176 89 202 16 343 16 
do Medak 35 217 324 106 100 160 149 38 511 20 

Over districts covered ?69 823 349 185 197 295 315 78 742 8 

• 



Table 4 District-wise Estimates of Fertilizer Responses of Pulses Other Than Gram in Cultivators' 

Fields, 1977-79 

State District Num- Av. Res- Response to phosphorus Res- Com· S.E. 
ber Yield ponse popse bined of 
of in to at Pzo at P,0 to res· Res-

expts. unfer- Nzo Kzo ponse ponse 
tilized Over Over Over Over to Nzo 
plots No Nzo No N2o P4o K2o 

1 2 3 4 5 6 7 8 9 10 11 12 

.... 
BLACK GRAM (URAD) 

Himachal Pradesh Kangra 10 292 152 )7 64 89 108 102 362 21 
Uttar Pradesh Hamirpur · 19 360 269 72 74 167 16;2 24 455 17 

do Jaunpur 13 533 102 98 158 196 273 38 413 54 
do Lalitpur 30 457 232 94 - 100 204 160 96 488 18 

' 
do Agra 23 395 148 83 92 148 157 32 337 16 
do Farrukhabad 20 32·8 130 51 8-9 115 206 5 341 16 

Punjab Ferozepur-Faridkot 54 320 98 58 77 95 107 8 213 8 
Rajasthan Chittorgarh 9 250 101 73 125 104 174 55 330 18 
Madhya Pradesh Satna 31 303 171 164 173 295 300 128 599 14 



Table 4 (Contd.) 

1 2 3 4 5 6 7 8 9 10 11 12 

Karnataka Bidar 38 284 110 71 119 89 157 13 180 15 

Andhra Pradesh Krishna (Rabi) 80 474 548 147 21o 270 338 198 934 11 

East Godawari (Rabi) 23 195 272 64 14 73 72 73 447 23 

Over District Covered 350 342 194 86 108 154 184 52 430 7 

GREEN GRAM (MOONG) -..., 
Gujarat Bharoach 26 408 239 23 40 84 61 44 344 94 

do Kutch 20 529 217 36 24 75 24 40 301 21 
Orissa Bolangir 33 150 158 132 184 188 272 48 478 26 
Andhra Pradesh Khammam 52 290 200 80 55 121 101 51 352 16 

do Medak 11 179 142 82 88 141 147 0 287 22 

Karnataka Bidar 35 292 102 63 122 103 166 31 299 17 

Orissa Sundargarh (Rabi) 35 391 377 80 138 192 223 127 727 27 
do Phulbani (Rabi) 14 297 175 106 116 237 188 33 396 14 

And bra Pradesh Krishna (Rabi) 10 459 677 133 145 290 314 133 1124 39 

Over districts covered 236 333 254 82 101 159 166 58 478 13 

.. 
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Table 4 (Contd.) 

2 3 4 5 6 7 8 9 10 11 12 

RED GRAM (ARHAR) 

Orissa Sundargarh 25 457 277 0 113 84 205 135 617 22 

do Phulbani 24 290 347 290 185 245 317 73 737 15 

Madhya Pradesh Satna 15 306 208 141 191 239 301 30 539 19 

Andhra Pradesh Medak 18 393 497 284 382 509 603 170 1270 50 

Karnataka Gulburga 46 606 74 52 96 103 166 102 342 15 -w 

Over districts covered 128 411 281 153 193 236 318 102 342 15 

LENTIL (MASOOR) 

Himachal Pradesh Kangra 11 284 152 75 74 115 Ill 16 281 22 

Assam Kamrup 24 559 283 67 22 131 65 78 426 14 

Uttar Pradesh Lalit pur 25 710 287 119 185 269 278 69 634 16 

Over districts covered 60 518 241 87 94 172 151 55 447 10 
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2. EXTENT AND INTENSITY OF FERTILIZER USE ON HYV 
VIS-A-VIS RECOMMENDED LEVELS: 

Of the different components of new technology, high yielding variety 
seeds are no doubt basic to increased crop production, but th.ese can help only 
when other inputs are applied in optimum or near optimum quantities. One 
of these crucial inputs is the chemical fertilizers. It would, therefore, be of 
interest to investigate the extent and intensity of adoption of fertilizers by 

farmers growing high yielding varieties of seeds vis-a-vis the recommended 
levels. The results of such a study would help in identifying the areas 
where cultivation or HYV is practised under unfertilized condition 
as also the areas where doses of chemical fertilizers are applied 
below the recommended levels and thus need special a ttention for the popu
larization of fertilizer use for exploiting the full potential of HYV seeds. 

The above aspects were studied for HYV rice with the help of data collect
ed under the project 'Sample surveys for methodological inves_tigations into 
high yielding varieties programme' during the year 1977-78 and are briefly dis
cussed in the present article. The data were available for 24 districts spread 
over 10 States viz.; Guntur, Chittoor, Karimnagar (A.P.) ; Sibsagar (Assam); 
Saran, Cbamparan, Monghyr (Bihar); Ambala (Haryana); Shimoga, Kolar 
(Karnataka); Trichur (Kerala); Bilaspur (M.P.); Bolangir, Cuttack (Orissa); 
Amritsar, Patiahi (Punjab); Coimbatore, Madurai (Tamil Nadu); Meerut, 
Moradabad, Varanasi, Gonda (U.P.) and 24-Parganas, Midnapur (W.B.). 

Application of Nitrogen 

The entire area under HYV rice received nitrogen in the six districts of 
Champaran, Monghyr, Coimbatore, Madurai, 24-Parganas (Aus) and Midnapur 
(A us & Aman), In the remaining districts except for Bolangir and Sibsagar 
(Autumn & Winter) the proportion of HYV rice area receiving "nitrogen was 
also quite high being in the range of 89 and 99 per cent. In Bolangir, Sibsagar 
(Autumn) and Sibsagar (Winter) only about 57, 36 and 18 per cent of the HYV 
area received the application of nitrogen. 

The doses of nitrogen applied were close to the recommended levels 
in the five districts of Guntur, Coimbatore, Madurai, Midnapur (Aus) and 
Bolangir (see table). Of the remaining districts except for the districts of Cham
paran, Varanasi, Sibsagar, Cuttack, Bilaspur and Gonda, the doses of nitrogen 

applied w_ere slightly below the recommended level in 7 districts being 72-86 
per cent of it and of a low order in another 7 districts being 55-66 per cent of it. 
In Champaran, Varanasi, Sibsagar and Cuttack the doses of nitrogen applied 
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were much below the recommended level being about 33-45 per cent of it and 
of a very low order in Bilaspur and Gonda being only about one-fourth 
of it. 

Application of ·Ph(,lsphorus 

Use of phosphorus was reported in 90 per cent or more of the area under 
HYV rice in Shimoga, Guntur, Cbamparan, Madurai, Kolar and Coimbatore. 
In the remaining ~ istricts the proportion of such area rather varied widely 
being in the range of 56-86 per cent in 6 districts and 35-52 per cent in another 
6 districts while in the rest of the 5 districts of Cuttack, Sibsagar (Autumn & 
Winter), 24-Parganas (Aus), Meerut and Moradabad such area was very low 
being about 25 per cent or less. 

The doses of phosphorus applied expressed as a proportion of the 
recommended level var!ed very wid el y over the d ifferent districts. The doses 
applied , were close to the recommended levd in Bolangir, Patia la and Coim
batore and moderately close to recommended level (80-90 %) in. 4 districts (see 
table), Of the remaining districts, in 4 districts the doses applied were about 
70-77 per cent of the recommended level, in 8 districts 54-66 per cent of it and 
in 5 districts 42-50 per cent of it while in the rest of the two d istricts of Cham
paean and Bilaspur the doses applied were nearly one-fourth and one-fifth or' 
the recommended level. 

Application of Potash 

Application of potash was reported in 70 per cent or more of the area 
under HYV rice in Madurai, Sibsagar, Coimbatore, Kolar, Trichur, Champa
ran and Midnapur (Aman). Of the remaining districts, in the two districts 
of Guntur and Midnapur (Aus) the proportion of such area wa$ about 58 per 
cent, in 6 dis tricts between 24 and 48 per cent, in 5 districts between 10 and 20 
per cent and in tbe rest of t h;! 5 Ll t~tric ts of Sibsagar (Autumn & Winter) Meerut, 
Patiala, Btlaspur and Gonda of a very low order being less than 10 per cent. 

The doses o r potash applied w.::re as per the recommended level in the 
5 districts of Karimnagdr, Sibsagar (Wmter), Trichur (Autumn), Coimbatore 
and 24-Parganas (Aus and Aman) and close to the recommended level in 

Madurai, Cuttack and Midnapur (Aus) being about four-fifth of it or more (see 
Table). Of the remaining districts, in '1 districts the dose applied was 50-75 
per cent of the re commended level, 25-50 per cent of it in 8 districts and of a 
very low order in Bilaspur being only about 16 per cent of it. 

Thus, from the above it is seen that as much as 82, 64 and 43 per cent 
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of the area under improved varieties of rice in Sibsagar during Winter and 
Autumn and in Bolangir respectively did not receive chemical fertilizers at all, 

In the districts of 24-Parganas (Aus), Moradabad, Meerut and Gonda, although 
almost the entire HYV rice area received nitrogen, use of phosphorus and 
potash was limited to 20 per cent or less of the area under HYV rice. Like
wise, in Ambala, Saran, Varanasi, Cuttack and Amritsar use of phosphorus and 
potash was confined to 50 per cent or less of the HYV rice area. The average 
rates of application of N, P and K were of a very low order in the districts of 
Bilaspur, Gonda, Varanasi and Champaran, being less than 50 per cent of the 
recommended levels. 

The main factors limiting the fertilizer use as reported by the cultivators 
were lack of funds, with farmers, inadequate credit facilities, high cost of fer
tilizers, inadequate water supply and unfavourable seasonal/climatic conditions. 
There is thus a need for a detailed and intensive investigation to study these and 
other factors which serve as constraints to the large scale application of ferti
lizers at recommended levels so that appropriate remedial measures could be 
taken to bring the entire HYV rice area under fertilizer application which in 
turn will help the farmers to exploit the full yield potential of new varieties. 
This aspect forms a part of a survey proposed to be undertaken by the Insti
tute during the VI Plan. 

Table: Average Rates of Application of N, P and K (kg/ha) As Adopted 
by the Cultivators and the Recommended Levels. 

State District Recommended levels Average rates 
adopted 

N p K N p K 

1 2 3 4 5 6 7 8 

Andhra Pradesh Guntur 80 62 0 96 41 27 

Chittoor 100 60 50 77 28 27 

Karimnagar 125 75 37 90 37 37 
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Table ! (Contd.) 

1 2 3 4 5 6 7 8 

Asaam Sibsagar (Autumn) 40 20 20 14 12 13 

Sibsagar (Winter) 40 20 20 17 17 22 
I 

Bihar Saran 75 40 25 48 24 12 

Champaran 100 60 60 46 16 14 

Monghyr 100 50 25 58 35 18 

Haryana Amba1a 12S 62 62 81 31 18 

Karnataka Shimoga 100 50 50 83 41 37 

Kolar 100 50 50 86 37 36 

K~arla Trichur 90 45 45 69 28 61 

Madhya Pradesh Bilaspur 150 100 37 41 20 6 

Orissa Bo1angir 100 50 50 92 55 22 

Cuttak 125 62 62 43 31 52 

I 

Punjab Amritsar 125 30 30 82 27 13 

Patia1a 125 30 30 97 42 21 
I 

~ 
Tamil Nadu Coimbatore 100 50 50 129 48 50 

Madurai 100 50 50 100 40 44 

Uttar Pradesh Meerut 100 50 40 55 28 12 

Moradabad 100 50 50 56 27 13 

Varanasi 120 60 60 52 25 22 

Gonda 120 60 04 32 * * 
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Tobie: (Contd.) 

2 3 4 5 6 7 8 

West Bengal 24-Parganas (Aus) 60 30 30 39 19 32 

Midnapur (Aus) 60 30 30 68 19 24 

24-Parganas (Aman) : 60 30 30 45 23 32 

Midnapur (Aman) 60 30 30 55 21 20 

*Estimates not presented as based on very few observations. 

3. 35TH ANNUAL CONFERENCE OF ISAS ORGANISED BY IASRI 

The Indian Agricultural Statistics Research Institute (IASRI), New 
Delhi organised the 35th Annual Conference of Indian Society of Agricultural 
Statistics from 28th to 30th December, 1981. Shri Rao Birender Singh, 
Hon'ble Minister for Agriculture and Rural Reconstruction inaugurated the 
Conference on 28th December, 1981, at IASRI. H e was glad to know the 
aim and objectives of the Society and its achievements in the field of Agricul
tural Statistics for research and development in agriculture, animal husbandry 
and allied field s. In view of the significant contribution made by the Society 
he suggested that such non-official bodies should be encouraged for undertaking 
more research and developmental activities and for which the Governmen t 
should provide adequate financial support. The information gap mentioned 
by him was a challange to the Agricultural Statisticians. 

Dr. Prem Narain, Director, I A SRI while welcoming the Hon'ble Minis ter 
and the Delega tes. highlighted in brief, the achievements made by the Institute 
durin g the last 30 years. He stated that IASRI is the premier Inst itute whose 
objective is to promote and conduct research ancl training in agricultural 
statistics in the country for improving the planning and evalution of agri
cultural research and development. He emphasised that though the Institute 

\ 
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35th Annual Conference of Indian Society of Agricultural Statistics 

Shri Rao Birendra Singh, Hon'ble Minister with the members of Executive Counc il of J.S .A .S. 
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Shri Rao Birendra S ingh , Hon'ble Minister proceeding to the dlas, to inaugurate the 35th Annual Conference of I.S.A.S. 
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Dr. Prem Narain, D i rector,I .A.S.R.I. welcom i ng the Chief Guest & delegates . 

Dr. P V. Sukhatme, Executive Pres ident I.S A.S ., giving Presidentia l Remarks at the 
Inaugural Function 
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Shri Rao B irendra Singh , Hon'ble M inister inaugurating the 35th A nnual Conference 13AS. 

Shri S. C. Chaudhuri , V ice President, ISAS proposing a Vote of T hanks to the 
Chief Guest and delegates. 
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neither evolves any high yielding varieties of seeds nor improved agricultural 
practices nor even superior breeds of animals, it a ttempts to develop Sta
tistical techniques which could provide with powerful means for efficient 
planning and observational and experimental programmes as well as on un
ambiguous interpretation and summarisation of resulting data in the field of 
crop and animal sciences. 

Dr. P.V. Sukhatme, Maharashtra Association for Cultivation of Science, 
Pune in his Presidential remarks observed that human nutrition gap in the 
country is exaggerated by Western Countries. H e gave example or people in 
the North and South (Kerala) regarding their body built, food intake and work
ing capacity and stated that though people of K erala are short statured and take 
less food yet their working capacity is not less than their counterparts in the 
North. He stressed the need for intensive studies on nutrition and its vari
ablity. 

Dr. K . Kishen, former Emeritus Scientist of the ICAR and Sessional 
President of the Conference gave the technical address on 'Experimental 
design in agr icultural and animal husbandry research in Ind ia' . He stressed 
the need for conducting more experiments in planned manner so as to obta in 
max imu m information util ising limited resources. A close, healthy, fruitful 
and harmonious collaboration between the experimenters and the statisticians 

in the above en de '3-Vour would be essentia!, he emphasised. 

To perpetuate the memory of late Dr. Rajendra Prasad, the founder 
President of the Society, a lecture is organised every year. During the 35th 
Conference. Prof. N.G . Ranga, Member of Parlia ment, delivered the memorial 
lecture on "Vista fo r continuous surveys to monitor progress in rural welfare 
planning". He suggested that detailed and con tinuous surveys should be 
undertaken to assess and evaluate the success of fa ilure of present welfare 
ori ented schemes for the benefiit of weaker sections of people in rural areas. 

The symposium on ''Alternative sources of energy-measurement of 
efficiency" was organi sed at the conference under the Chairmanship of Dr. P.V. 
Sukhatme. The need to explore and exploit a lternative sources of energy to 
meet its increas ing demand was emphasised . It was recommended that intensi
ve studies be undertaken to develop improved techniques for production of bio
fertilizers, cheaper material for harnessing of solar energy and proper manage
ment of organic matter consisting of cow-dung, agricultural wastes, water
hyacinth, etc. State-wise and region-wise energy budgets need to be prepared 

• 
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taking into account all the ~local resources like solar, bio-mass and animate 
energy so as to minimise the use of costly resources of energy like electricity 
and oil. Another symposium on ''Assessment of impact of drought and flood" 
was organised under the Chairmanship of Shri Pritam Singh, of Central Water 
Commission. The symposium addressed itself to the task of indentifying 
parameters required for assessment of loss, the adequacy of the existing agency 
responsible for collection of such data and to suggest techniques and methodo
logieE for assessing the lo5ses with greater reliability and to study the correla
tions if any between depth and duration of floods and damage to crops and 
household effects. 

During the period of conference (28-30 December, 1981) as many as 77 
research papers dealing with agricultural statistics were presented and discussed. 
The conference provided a good forum for agricultural statisticians to exchange 
ideas in their field of research. 

4. TRAINING AND BASIC RESEARCH 

4.1 Training 

During the quarter under report in all 40 studt;nts were admitted into 
various courses. 20 students into Senior Certificate Course, 7 students into 
Professional Statisticians Certificate Course, 8 students into Diploma in 
Agricultural Statistics and 5 students into Diploma in Advanced Com
puter programming. 

The dissertation of theses of 7 students of M.Sc. (Agri. Stat.) had been 
approved during the quarter. 

4.2 Basic Research 

A model for the analysis of groups of experiments when the data do 
not follow normal distribution had been developed. Sampling procedures 
were developed for imperfect frames. 

4.3 Seminars 

During the quarter under review, 14 seminar Talks were delivered by 

• 

' 
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the students of the Institute on various topics of interest nn the field of Agri
cultural Statistics. In addition to these, two seminar talks were also delivered 
by the eminent scientist. 

S .No. 

l. 

Speaker 

Dr. J .C . Gower, 
Principal Scientific Officer, 
Rothamsted Experimental 
Station, Harpenden, Hertz 
(U.K.) 

4.4 Hostel Activities 

Topic 

(i) Multivariate Analysis in Soil 
Science. 

(ii) Inference of various sciences 
on the development of Multi
variate Analysis. 

4.4,1 Some new students of Ph.D., M.Sc., Diploma and Certificate Courses, 
Joined the hostel. The strength of the hostel upto December, 1981 was as 

under :-

Courses 

Ph.D,-1 year 

Ph.D.-II year 

Ph.D.-III year 

Ph.D-IV year 

M.Sc.-1 year 

M.Sc.-II year 

Diploma 

Diploma (Computer Science) 

P.S.C.C. 

s.c.c. 

Total 

Students 

5 

8 

Nil 

2 

10 

6 

6 

4 

5 

18 

64 
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4.4.2 The general body meeting of the Hostel was held on 19.11.81 under 
the Chai rmanship of Dr. Prem Narain (Ward en), Shri V.K. Dwivedi (Ph.D. 
I year student) was nominated by Warden as Prefect of the Hostel for the 
session 1981-82. Other members of the Executive Body were elected. 

4.4.3 Dussebra and Dipawali festivals, were celebrated in the hostel enthusias

tically. 

4.4.4 Annual Day of the Hostel was celebrated on 29.9.1981. The chief 
guest was Dr. R.M. Acharya, D y. Director General (AS), I.C.A.R. A Souve
nir was published on the occasion. 

5. ADVISORY SERVICE 

5.1 During the quarter under review, technical advice and guidance was 
rendered to research workers and students of the Research Institu tes, Agricul
tural Universities and other research organisations in pl anning of their experi
mental investigations and statistical analysis/computerisation of their research 
data as also in regard to resea rch pr0jects referred to the Institu te by the ICAR 
and other organisations. Some details of the techn ical advice and guidance 
given by the Insytute during the quarter under review are given below in 
brief :-

5.1.1 Crop Forecasting Methodology 

Shri V.K. Malhotra, Statistical JOfficer, Directorate of Plan t Protection, 
Faridabad was given technical advice regarding (i) est imation of pests and 
diseases incidence and (ii) order statistics. 

5.1.2 Sample Survey Methodology 

Technical advice was given in Planning of survey, formulation of techni
cal programme and preparation of proformae for ''Study of performance of 
warabandi system of irrigation in Hissar" undertaken by Ford Foundation, 
New Delhi, Sept.-Oct., 1981. 

Agriculture Finance Corporation (AFC) was given technical advice/ 
guidance in the conduct of National Seed Demand Study of the NSC. 

' 
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5.1.3 Animal Sciences : 

Shri G.S. Tiwari, Chief Statistical Officer, Directorate of Veterinary 
Services, M.P. (Bhopal) was given advice in regard to finalisation of the sche
dules pertaining to the scheme 'Effectiveness of frozen semen vis-a-vis liquid 
semen'. 

Shri U. Sud, Scientist (S-1) of Nematology, Division of I.A.R.I. was givtn 
guidance regarding the theory of Stability of population. 

6. FIELD SURVEY WORK 

6.1 Field Training 

During the quarter und.er review, field training was imparted in connection 
with the projects mentioned below at the places shown against them. 

(i) Pilot Sample Survey to study the impact of National Demonstration 
Trials on crop production-Rohtak (Haryana). 

(ii) Pilot Sample Survey to study Gthe impact of floods on agricultural 
production in a region of U.P.-Lucknow, Faizabad and Ballia 
(UP.). 

(iii) Pilot Sample Survey for developing a sampling methodology for 
estimation of livestock products on the basis of data collected as a 
part of normal work of the field agency of animal husbandry depart
ment-Hoshangabad and Patiala. 

(iv) Ford Foundation Study-Hissar. 

(v) Collection of data under National Index of Agricultural field-experi· 
ments-Patna, Lucknow and Kanpur; 

(vi) Planning of experiments, ·statistical analysis and interpretation of 
data under AICARP in (i) Humid Western Himalayan (ii) Sub-humid 
Satluj·Ganga Alluvial plains-Ludhiana (Punjab) and R.S. Pira 
(J & K) 

• 
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6.2 Field Work Inspection/Supenision 

Field work inspection/supervision was carried out during the quarter 
under review in connection with the projects given below in the areas/places 
shown against them :-

7.1 

(i) Index of Cost of production of milk in I. C. D. area - Bhopal (M.P.). 

(ii) Pilot Sample Survey to study the impact of National Demonstration 
Trials on crop production- Robtak dis trict of Haryana. 

(iii) Pilot Sample Survey to study the impact of floods on agricultural 
production in a region of U.P.-Lucknow, Faizabad and Ballia (U.P.) 

(iv) Pilot Survey to study the performance of cross-bred cattle under 
village conditions - Palampur area (H.P.). 

(v) Planning of experiments, statistical analysis and interpretation of 
data under AICARP in (i) Humid Western Himalayan (ii) Sub-humid 
Satluj Ganga Alluvial plains-Ludhiana (Punjab) and R.S. Pira 
(J&K). 

(vi) Pilot Survey on cost of production of Banana/Mango and its market
ing practices-Surat and Bulsar districts of Gujarat State. 

(vii) Determination of constraints operating in transfer of technology for 
economic development of ORP villages of tribal area of district 
Dang ~Gujarat). 

7. ABSTRACTS OF PAPERS PUBLISHED 

lYER, V.N., SEHGAL, D.K . AND LAL, RAMJI-A study on trend in the 
long term effect of continuous and phastd manuring of potassic fertilizers 
in rice-rice rotation. Jour. Ind. Potash, Vol. V., No.4. 

A study on the long term effect of potassic fertilizers on rice-rice rotation 
based on data collected from four centres under the all India Co-ordinated 
Agronomic Research Project showed that wherever there was response to pota· 
ssium, application of potassic fertilizers every season was not needed and it 
would be enough if it is applied to either kharif rice or rabi rice. A compa
rison of the response to potassium when applied either in kharif or rabi seasons 
indicated that it may be more beneficial to apply potassic fertilizers to kharif 
rice at Karaiyiruppu (Tamil Nadu) and Karamanai (Kerala) and to rabi rice at 
Mangalore (Karnataka) 

7.2 LAL, BASANT AND BHARGAVA, P.N,-A note on qualitative-cum-quanti
tative design. Jour. Ind. Soc. Agri. Stat. Vol. XXIII, No. 3, Dec. 1981. 

A method for the construction of qualitative-cum-quantitative asymmetri-

' 
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cal factorial designs for the situation where two qu alitative factors are asso
r.:iated with one quantitative factor along with other quantitative factors. The 
method is illustrated by constituting a suitable design for 2x4x3 x2. The 
method of analysis for the design is a lso discussed. 

7.3 MARUTIRAM, B., NADKARNJ, U.G. AND JAIN, T .B.-Sampling from flee
ces for assessment of wool quality. Jour. Ind. Soc. Agri. Stat., Vol. 
XXXIII, No. 3, pp. 43-56, Dec;, 1981. 

The variations in the quality of wool within a fleece and between 
fleeces of sheep present considerable difficulties in getting a represen
tative sample for estimating the mean of any quality character. In 
this paper, the results based on the studies made at I.A.S.R.I. on the regional 
sampling procedure and three composite sampling procedures to get an esti
mate of a fleece character are discussed. The sample-sizes for regional sampling 

and composite sampling procedures with 5 per cent standard error of the mean 
are given for the two important characters viz., fibre diameter and crimps 
per em. 

7.4 PANDEY, R. K . AND SARUP, SHANTI-Changes in the pa ttern of land 
holdings in relation to productivity in india. Ind. Jour. Agri. Eco., 
Vol. XXXVI No. 4, Oct.-Dec., 1981. 

The paper aims a t analysing the changes in distribution pattern of land 
holdings during 1970-71 to 1976-77. The effect of holding size and its distri
bution on crop productivity has also been analysed. Factors, e.g., application 
of modern seeds, chemical fe1 tilizers and irrigation water have been included 
in the analysis. The study is based on secondary data. The study shows 
that during the study period there ~bas been an increase in the number of 
holdings in all the States. Over the years, the availability of land for culti
vation on an average, has declined on each holding. With a few exceptions, 
the proportion of marginal holdings bas increased . The concentration ratios 
reveal that there is some improvement in the distribution of land holdings in 
1976-77 as compared to 1970-71. There is some indication that as the average 
holding size increases the productivity would decline. The study also confirms 
that the holding size and higher proportion of marginal and small holdings 
contributed significantly to the higher cereal productivity. 

7.5 PANDEY, R.K. AND KISHORE, VIMAL-RegionaJ shifts in crop producti
vity. Capital, June, 1981. 

The paper is based on the data for different districts in Himachal Pradesh. 
Th~ meth<;>d of shift analysis is developed by Perloff has been 1,1sed in the paper. 
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Based on district-wise data for the year 1960-6 I and 1972-73, the shifts have 
been analysed. I t has been concluded that during the period, 1960-61, 1972-73 

yield of wheat increased by 80 per cent in Simla, Kangra and Bilaspur districts . 

7.6 PANDEY, R .K. AND K lSHORE, VJMAL-Shifts in crop productivity Varia
tions. Eastern Economist, December, 1981 

This study aims at comparing the yield of grains, use of fertilizer.s, use 
of irrigation, intensity of cropping in various States for the periods 1950-51, 
1960-61 and 1970-71. It also aims a t studying the net shifts in crop producti
vity and other variables mentioned above in various States. The study shows 
that during the period, 1950-5 1 to 1970-7 1, the technological change and deve
lopment of resources in the country helped some states more ~than the others. 

While some States like West Bengal, Kerala , Assa m, J & K and U.P., which 
were placed within the first six States in the terms of yield in 1950-51 Jagged 
behind during 1970-7 1, due to less than the average progress made by them 
in terms of resources. The States like Punjab, which had eighth position in 

1950-51 occupied the first place in 1970-7 I. Himachal Pradesh gained by 
occupying the sixth rank in 1970-71 against tenth in 1950-51 a.nd Tamil N adu 
occupied the third rank in 1970-71 against fifth initially, in 1950-51. Differen
t ial regional pattern of growth were also observed in th e case of fertilizer use, 
irrigation and cropping intensity . 

7.7 PATIL, A . S. AND PA NDEY, R.K ,. - Demand for phosphatic fertil izer. 

Fertilizer News, December, 1981. 

An attempt has been made in this study to examine influence of eco
nomic and agronomic factors in determining the application of phosphat ic 
fertilizer at the macro-level and to explore t ile relative con tribution in enhan
cing phosphatic fer tilizer use in diffe ren t States. Time-series data for 15 states 
from 1955-56 to 1975-76 have been analysed. The variables studied are con
sumption of fertilizer, crop price rat io , proport ion of irri gated area, etc. It 

has been observed that irrigat ion is the most dynamic factor for increasing 
fertil izer consu mption. The increase in the 'real' price of phosphatic fertilizer 

may not effect consumption in a significan t manner in almost a ll the States. 

7.8 RAr; S.C.- An analys is o f ordered observations in block designs. Jour. 
Ind. Soc. Agril. Stat ., Vol. XXXIII, N o.3. pp. 7-14, Dec., 1981. 

A method of ana lysis of the data which does not satisfy the requirements 

of analysis of var iance technique, has been devel oped. A mathematical model 
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has been formulated and test procedures are discussed. In the null hypothesis 
we a ssume that the treatment ratin gs a re equal whereas t he alternative hypo
thesis does not make any assumption of equal ity of treatment ratings. The 
probability of treatment preference P (T1 > T2· ·· > Tt) involves (D paired com

parisons. By following the same approach we may develop the method of 
analysis in the similar line for incomplete block designs. 

7.9 RAo, M.G. AND JAIN, J.P.-Effect of non-normality on response to sele
ction in small population. Biom. Jour., Vol. XXIII; pp 487-494, 1981 

The expressions for the r-th largest standardised deviate have been derived 
for beta, gamma, exponential and log-nor mal distributions. U sing these expres

::; ! ~:::!S t!:!-: intensities of selection have been computed for different parametric 
values of the distributions and of p, the proportion saved for samples of size 
upto 10 and compared with the corresponding values for normal distribution. 
The normal approximation to beta and gamma distributions is seen to be 

quite robust in predicting response to selection under moderately heavy and 
low collings. 

7.10 SARUP, SHANT! AND PANDEY, R .K.-Assessment of Regional variation in 

yield gap of wheat crop in India. Agricultural Situation of India , Novem· 
ber, 1981. 

The main aim of this study is to quantify the gap in the potential yield 
of wheat as demonstrated in the national demonstration conducted during 
1974 .. 75 and 1977-78 and the average yield obtained on farmers field during the 

period. The study also envisages to examine the causes of non-realisation of the 

potential yield. 

The study reveals that the index of yield gap, which is defined as the 
percentage of on-realised yield potential, is around 70 in majority of the States 
while the all-India index of yield gap is about 60. Even the State of Punjab 
which has the highest wheat productivity in the country realises approximately 
two-third of the existing production potential. From this analysis, it emerges 
that there is still adequate untapped yield reservoir avai lable in wheat crop 
in d ifferent wheat growing States of the country. The regression analysis 
reveals that percentage of area under H YV and level of fertilizer use contri
butes significantly to the potential realisation of wheat crop. From this, we 
can infer that while variation in production potential may be explained, in 
good part, due to regional differences in soil and climatic conditions, the exist· 
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ing yield gap; on the other hand may be attributed to the extent and level of 
adoption of modern techn ology and provision of necessary infrastructure 

facilities in the States. 

7;11 SINGH, D. AND KHOSLA, R.K.-Crop pests, diseases and losses. A dis
cussion. Jour. Ind. Soc. Agri: Stat., Vol. XXXIII, No.3, pp. 81-91, 1981 

On the basis of the pilot studies made on estimation of incidence of 
pests and diseases and consequent crop losses; a discussion was made regard-
ing methodology for conducting large-scale survey. Other related problems 
to be solved have also been enumerated for its fu rther improvement. 

7.12 SINGH, HAKIM AND BOKIL, S.D.-A Statistical study on buffer-stock 
policy.-Jour. Ind. Soc. Agri. Stat. Vol. XXXIII. No. 3. Dec., 1981, Ne.,._ 

Delhi. 

The importance of buffer-stock operations for maintenance of price 
stability is generally recognised. Particularly for foodgrains and for a coun
try like India where their production. varies considerably from year to year, 
these operations are crucial for the health of the general economy. In relation 
to the buffer stocks the most important questions are those regarding their 
size and rules of operations, namely, rules ··governing addition to and releases 
from the stocks , The estimate of size of buffer stock necessary for success 
of various buffer stock policies with probability of P = 0.90 were brought 
together. The policies considered envisaged full or partial adjustment for 
surplus/deficit for different growth rates of demand and supply and for periods 
of 3, 5 and 10 years. If further data give indication of any change in parameters 
the method adopted in this study may be employed for derivation of results 
appropriate to the situation. 

8. PAPERS ACCEPTED FOR PUBLICATION 

1. AGARWAL, S.K. AND KUMAR, PRANESH-A note on Rao's inclusion 
probability proportional to size (IPPS) sampling scheme-Biorneterical 

Jour. 

2. BoKIL, S.D. AND KAUL, B.L.-Economics of marketing of apples in 
Hilly areas of Uttar Pradesh-Ind. Jour. Horticulture. 

3. JAIN, J.P.--An approach for estimation of heterosis when performance 
ofparents is not known-Ind. Jour . Anim. Sci. 

4. KUMAR, PRANESH AND AGARWAL, S.K.-On a simple procedure of inclu
sion probability proportional to size (IPPS) sampling-Biometrical Jour. 

., 
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5. KUMAR, PRANESH, AGARWAL, S.K. AND MAHAJAN, V.K.-On use of 
transformed auxiliary information in PPS method of sample selection. 
-Biometrica/ Jour. 

6, KuMAR, P.RANESH, KATHURIA, O.P. AND AGARWAL, S.K. - On a samp· 

ling scheme with inclusion probability proportional to siz.e-Math. 
Operation. Statistik, Series Stat. 

7. PATIL, A.S. AND PANDEY, R.K. - Demand and nitrogenous fertilizer in 

India-Fertilizer News. 

8. SINGH, R.t. NDHIR-A sampling scheme for study of two characters-Bio
materica/ Jour. 

9. SINGH, RANDHIR-On the use of incomplete frames in sample surveys 
- Biomaterical Jour. 

9. COMPUTER SCIENCE & NUMERICAL ANALYSIS 

9.1 Data Proce~sing: 

During the quarter under report t he Division of computer Science & 
Numerical Analysis continued to provide data processing facilities to the 
Scientists, Research Workers and &tudents from various institutes under 
I.C.A.R., Central Agricultural Univet sities, Agricultural Faculties, Agricultural 
Colleges, Directorate of economics and Statistics, Govt. of Ind ia. The Division 
gave Guidance/Advise and assistance in data preparation, computer program
ming and statistical analysis of their research d ata on the electronic computer. 
A few organisations utilised the system on payment basis. 

9.2 Computer Utilisation : 

During the quarter under report the computer was run in two shifts from 
8 A.M. to 8 P.M. On many occasions it was run on sundays and lind 
Saturdays to complete the backlog. About 4930 production jobs and 1370 
testing jobs were processed. 

9 .3. Programming Facilities 

Programming help was given to 43 Ph.D ., 13 M.Sc. students and 15 

other research workers from various organisations. 

9.4 Software Development : 

Five new computer programmes were developed and also same of the 
programmes were modified to meet the specific needs of the users. 
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9.5 Training Programme: 

A two year full t1me Diploma Course in Advanced Computer program
ming was started from October, 1981. In this course five students have been 
admitted. All the regular classes of this course are being taken by the scienti
sts of the Division. 

9.6 M .T. Unit : 

During the period under report about 3 Jakbs cards were punched and 
verified. This punching work was related to various schemes of I.A.S R.I. 
and other institutions of I.C.AR., Agricultural U niversities and a few other 
outside agencies. About 545 listing, 124 sorting, 70 reproduction jobs were 
undertaken on various unit record machines. 

10. PAPERS PRESENTED AT INTER-ORGANISATIONAL 
SEMINARS, WORKSHOPS, ETC. 

10.1 The title and authorship of Papers presented and the particulars of the 
workshops, seminars at which these were presented, are given below : 

10.1.1 World Meteorological Organisation Symposium on "Meteorological 
aspects of tropical droughts", held at New Delhi from 7th to lith Dec., 1981. 

NARAIN, P., BHARGAVA, P.N. AND SAXENA, ASHA-A Statistical study 
on incidence of drought in relation to agricultural production. 

1 0.1.2 National Seminar on "Strategies of Pest Management", held at I.A. R.I., 
New D elhi fro:n 21st to 23rd Dec., 1981 

NAk.AIN, P: AND KHOSLA, R.K. - Statistics in Pest Management. 

10.1.3 Fourty-first Annual Conference of the "Indian Society of Agricultural 
Economics" held at Karnataka University, Dharwar from 25th to 27th 
Dec., 1981. 

JAI N, T.B. AND BHATIA, D.K.-Labour utilization in poultry keeping in 
a rural area. 

10.1.4 Thirty-fifth Annual Conference of the "Indian Society of Agricultural 
Statistics" held a t IASRI, New Delhi from 28th Dec,, to 30th Dec., 1981. 

(i) SI~GH, RANDHIR-Efficiency of double sampling in two stage 
design. 

(ii) R AI, S.C. AND RAo, P.P.- Grouping of ordered observations in 
split-plot designs. 
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(iii) AGARWAL, RANJANA, JAIN, R .C. AND JHA, M.P.-Joint effects of 

weather variables on rice yield. 

(iv) BATHLA, H.V.L., KATHURIA, O .P. AND SINGH, JAGMOHAN-Metho

dology for assessment of losses due to floods. 
' 

(v) GoEL, B.B.P.S. AND SINGH, K.B.-Energy from animal resources 

in agriculture and rural households-Measurement of efficiency. 

(vi) K ATHURIA, O.P.-Sample survey for a~sessment of drought and 
fl oo d. 

(vii) SINGH, RAJI NllRA AND KATHU RIA, O .P. - Sampling without replace
ment in qualitative response models. 

(v ii i) S•NGH, RAJINDRA AND KATHURIA, O.P.-Use of supplementry in
formation in quantitative randomised response model. 

(ix) KuMAR, RAM, BANERJEE, A.K. AND DEY, A.-A method of cons

truction and analysis of confounded asymmetrical factorial design. 

(x) RAHEJA, S. K., MEHROTRA., P .C. AND TYAGI, K.K.-Some aspects 
of storage and disposal of foodgrains in Delhi State. 

(xi) R AHEJA, S.K., MEHROTRA, P.C. AND SATYA PAL-Role of credit in 

adoption of improved agricultural technology. 

(xii) RAHEJA, S.K., MAHROTRA, P.C. AND TY AGI, K.K.-A scheme for 

construction of index of adoption rate of improved agricultural 

technology. 

(xiii) SI NGH, K.K. AND SRIVASTAVA, A.K.-Adjustment for non-response 
using auxiliary character. 

(xiv) RAH~JA, S.K. AND SHASTRI, S.S.-A study on successive sampling 

technique adopted in HYVP surveys. 

(xv) CHAUDHRY, F .S. AND KHATRI, R,S.-Sequen tial estimation of popu

lation size. 

(xvi) CHAUDHRY, H.B.-Study of marketable surplus of wheat in opera
tiona l research area cbittorgarh . 

(xviil SINGH, SHTvTAR AND RAUT, K.C.-Life time economics ofc;-ross-bred 
and non-descript cows in a rura l area. 
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(xviii) G UPTA, H.C. AND NADKARNI, U .G.-On ratio estimate used in cost 
of production studies. 

(xix) NADKARNr, U.G., AGARWAL, S.C. AND RAVINDRAN, , C.D.-Fioor 
area and transactions in birds in poultry. 

(xx) SOMAY.A ZULU, L.B.S. AND AG ARWAL, S.C,-Study of growth of LWY 
and Lr breed of pigs. 

(xxi) SOMAYAZULU, L.B.S. AND AGARWAL, S.C.-Prediction of slaughter 
weights of pigs on the basis of a few initial weighings. 

11. CONFERENCES/SEMINARS/SYMPOSIA/ \YORKSHOPS. ETC. 

Date 

Nov., 12th to 
16th 

Nov., 26th to 
28th 

ATTENDED BY THE SCIENTISTS 

Name of the seminars. etc, 

Fifth Annual Conference of "Cen
tral and State Statistical Orga
nisations" organised by C.S.O., 
New Delhi. 

Name of scientists with 
designations 

Dr. Prem Narain, 
Director 
Sll. S K. Raheja, 
Scientist (S-3) 

Seminar on ~ 'The challenges of Sh. S.K . Raheja, 
extension education in the eight- Scientist (S-3) 
ees" organised at the annual con-
ference of Indian Society of Ex-
tension Education, LA.R.I., New 
Delhi, 

Dec., 3rd to 5th National Seminar on "Strategies Sh. P.N. Bhargava, 
for achieving fertilizer consump- Scientist (S-3) 
tion targets and improving ferti- Sh. S.K. Rabeja, 
lizer use efficiency" held at F.A.I., Scientist (S-3) 

New Delhi . 



Dec., 7 to 11 

Dec.,l8& 19 

Dec. , 25 to 23 

Dec., 21 to 23 

., 

Dec, 25 to 27 

Dec., 26 to 29 

Dec., 28 to 30 
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World Meteoro logical Organisation 
Symposium on "Meteorological 
aspects of tropical droughts" held 
at New Delhi . 

"Ninth North/ Western India Dairy 
Husbandry Officers Workshop" 
held at N.D.R I., K a rnal. 

Seventh Workshop of"All India 
Co-ordinated Research Project on 
Poultry Breeding" held at Univer
sity o f Agricultural Sciences, 
Ban galore. 

National Seminar on "Strategies of 
pest management" held at I.A.R.I., 
New Delhi. 

3 

Dr. Prem Narain, 
Director 
Sh. P.N. Bhargava, 
Scientist (S - 3) 
Sh. H .C, Jain, 
Scientist (S -I) 
Mrs. Asha Saxena, 
Scientist (S-1) 

Sh. J.C. Malhotra, 
Scientist (S-1) 

Sh. P.K. Malhotra , 
Scientist (S- I) 

Dr. Prem Narain, 
Director. 

Sh. R.K. Khosla, 
Sc. Secy. to Director 

41st Annual Conference of "Indian Sh. T.B. Jain, 
Society of Agricultural Economics" Scientist (S-1) 
held at K arnataka University, 
Dharwar. 

Annual Workshop of the "All India 
Co-ordinated Agronomic Research 
Project" held at B.H.U., Varanasi. 

Sh . P.N. Bhargava, 
Scientist (S-3) 
Sh. P.N. Soni, 
Scientist (S-2) 
Dr. Basant La!, 
Scientist (S-1) 

35th Annua l Conference of "Indian Almost all the, 
Society of Agricultural Statistics" 
held at I.A.S R.I. , New Delhi. 

officers of the 
Institute 
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12. LIBRARY 

12. l During the period under Report 188 books on various subjects, 
ii.elds of the Insti tute were added. 

12.2 The Library has procurred the following rep rints published in 
Scientific journals for distribution among scientists on exchange 
basis :-

--------------------------------------------------------- -·-----
Sf . Author 
No. 

I . Anand Prakash & 

Boki J, S.D. 

2. D . Singh & 
Khosla . R.K. 

" J ha , M.P. ct a! .:>· 

Title 

Stratification a nd estimation 
p rocedure in cultiva ted sur-
veys. 

Crop pests, diseases and 
losses-a discussion. 

Some invest igation on respo-
nse to fer til izer and determi

nation of optimum dose 
using soil test values. 

Name of the Jr. 

Jr. Ind. Socy. Agr i. 
Stat . 33 (2), 1981. 

Jr. lnd. Socy. Agri. 
Stat. 33 (3), 198 1. 

Jr. Ind. Socy. Agri . 
Stat. 33 (2), 1981. 

4. Maruti ram, B. et 

a/ 

Sampling from fleeces for 
assessment of \vool quality. 

J r . Ind .Socy. Agri. 

Sta t . 33 (3), I 98 1. 

5. P re!ll Narain 

6. Prem Narain & 
Arya. A .S. 

7. Rai, S .C. 

Use of partially diallel cro
sses in plant improvement 

Truncated tri angular associa
tion scheme and related par
tially diallel crosses. 

Analys is of ordered observa
tions in block designs. 

Souvenir Vol. 

G olden Jubilee o f 
ICAR (1929-79) 

Sankhya Sr. 'B' 
43 (1), 1981. 

Jr. In d. Socy. Agri. 
Stat. 33 (3), 1981 

12.3 The reprographic unit of the Library has attended 5o jobs cover
ing 900 pages sent by sci enti fic, Techn ical and Ad min istrative 
officers of the I nstitute. 

12 4 The is~ue and return work a t Library Counter involved transac
tion of Approx imate 6800 publications . 

12.5 During the quarter under r eport Approxi.mate 5000 persons visi 
ted the Library. 

- --
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13. 'LAB TO LAND' PROGRAMME 

Under the ICAR Lab-to-L and program me the Institute ca rried out the 
fo ll owing activities in villa ge Garhi Ran dhala of Delhi during the quarter 

under report :-

13.1 Organisation of field d ay: 

One field day was organised in the month of October, I 98 I. During the 
field day the farmers were educated about the package of cultivation practices 
of wheat and vegetable crops. 

13.2 Crop demonstr ations : 

Demonstrations on the use of balanced ferti lizers were conducted fllr 
higher production of vegetables a nd wheat as men tioned below :-

Name of crop 
Wheat 
Cauliflower 

Potato 
Tomato 

No. of demonstrations 
60 

2 
8 
3 

The crop in all the demonst ra• ion fields was in good conditi 0n. The har

vesting in one of the caulifl ower fields had been completed and the fa rm er had 
obtained a yield of 21 8 quintals and an income of Rs. 12,775/- per hectare. 

13.3 Demons trations on use of wcedicide : 

Arrangement was made for undertaking spraying of 2, 4-D in 22 acres of 
wheat c;rop belo nging to 17 fa rmers. The crop treated with the weedicides was 
under observat ion. 

13 .4 Arrangement for control o f rodent attack in wheat crop : 

Zinc phosphide was supplied to a ll the farm ers adopted under the pro
gramme fo r controlling rodent attack in the standing crop of wheat. T he resu
lts of application of the pesticide will be kn own later. 

13.5 Popularisation of v egetabl e cultivation : 

Encouraged by the hi gh returns f ro m the vegetable cultivation 21 farmer s 

have included vegetables in their cropping pa ttern . Area under different crops 
like potato, t o mato, ca ul iflower, brinjals, carrot and peas accounted for 23 
acres during the current rabi season. 

• 
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13.6 P opularisation of cultivation of H . Y. V . of wheat : 

As resu lt of extension activi ties undertaken in the vil lage, the farmers 
showed grea t int erest in adpoting H. Y. V. of wheat. They were inform ed 
about the newly developed varieties of wheat and source for their procurement. 
It was found that the farm ers adpoted under the programme bad sown 
H. Y. V ,like H. D.-2204, H .D.-1553, W. L.-711, W. H.-147. and Sargam. 

14. DISSERTATIONS (WITH ABSTRACTS) APPROVED DURING 
THE YEAR 1981 FOR AWARD OF M. Sc., DEGREE AND 

DIPLOMA IN AGRICULTURAL STATISTICS: 

14.1 M. Sc. Degree 

14.1 .1 M AITRA, B.-Milk production potentiality of crossbred and non-desc
ript cows through feeding u nder vi llage conditions. 

The knowled ge of the production level o f r ural cows and their feeding 

status both in t~rms of physica l quantity a nd nutritive value is useful to study 
t heir production capabilities. An attempt was made to work out feed-milk 
relationship in respect of cross-bred and non-descript cows utilising data col

lected in a survey in a ru ral area of West Benga l. The stu dies was based on 
140 cows and of which 94 were non-descript and 46 crossbred. The average 
lactation yield of cross-bred an d non-d escri pt cow respectively. Adequate 
D CP was ava ilable to a cross-bred cow but less DCP to a non-descript cow. 

There was surplus TDN ·ava ilable to each category of cow. From the feed
milk rela tion ship it was worked oui that by feeding additional one Kg. of 
concentrate, the milk yield would be enchanced by 511 gms. for a cross-bred 
cow a nd 661 gms. in the case of a non-descr ipt cow. In both the cases, 

however, the addi tional milk yield due to more concentra te feed ing would not 

be eco nomical. 

(GUIDE : DR. K.C. R AUT) 

14. 1.2 SRIDHARAN, H.-Pre-harvest forecasting o f Jowar Yield based on 

biometrica l characters. 

A p ilot study with the a im o f forecasting the p re-harvest est imates of 

Jowar yield (kharif season) on the ba se of obse rva ti om on biometrical chara
cters taken at various stages of crop growth was undertaken in Sangli district 
of M aharashtra. A stratified multi-stage random sampling des ign was ado

pted for the select ion of villages , fi elds plots. The data collected were sub-

' 
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jected to correlation and regression analysis for developing suitablt: forecast 
models and determining ti me suita.ble for the forecast. The results ind icate 

th at forecast of hybrid j owar yield is possible one month before harvest for a 
crop of about three and half months duration using the principal components 
of biometrical characters. The principal compo nents explaine d more than 75 % 
variation in yield . 

(G UIDE : SHRI R. c. JAIN) 

14.1.3 KUMAR R.- Some investigation in two dimensiona l sampling. 

The present thesis deals with some studies for sampling two dimensional 
population spread in space and time. Some examples of such popula tions are 
yield estimation surveys for frui ts, vegetables, milk y1eld , fish production etc .. 
In the present study, investigations a re made with a particula r reference to 

vegetable crops which involve multiple p ickings. 

The approach in the usua l yield estimation surveys on vegetable crops is 
to observe all t he pickings of rela ted plots in the selected fields. In order to see 
the feasibility of estimatiag the yield on the bas is of only few pickings, the 
approaches of double sampling and component sampling have been investi
gated. For this purpose the vegetable crop considered is tomato. It is found 
that through the applicatio n of both these techniques improvement in efficiency 

is observed. However. the appl ication of component sampling as well as dou
ble sampling have got their own limitations from practical consideration. A 
sampling plan is suggested which is more pract icable. 

(GUIDE: DR. A.K. SJ<IVASTAVA) 

14.1.4 SINGH, M.-Use of auxiliary information in est imati on of Mea 
under Grazing Jand. 

A substantial part of the requirements of feeds fo r livestock are met from 
grazing lands. H owever n o reli able informa tion on the area and output of 

these lands is ava ilab le a t present. Such in form ation is of vita l importance for 
live~tock development programme. To develop a sampling survey technique 
fo r collection of these data the I.A.S.R.l., New Delhi conducted in 1978-79 
survey on grazing land in Pu ri District of Orissa State with the cooperation of 
the stall! government. 

Est imatioc of the grazing a rea was the fi rst objective of the survey. 

For this purpose a stra tified random samplings scheme was adopted and 
a sample of 45 villages was selected by S.R S. W .O.R . in two seasons, Rainy 
a nd Winter and 85 vi llages in summer. In these villages information on area 
under grazh1g land was collected by field investigators by field to field enumer-
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ator S.R.S.W.O.R. est imate based on tbese o bservations had large sampling 

errors. For all tbe vill ages in the fra me information on area under grazing as 
reported by patwari was avai lable. T hough the figu res were old and not very 
reliable they showed goods correlation with the areas actua lly observed in the 
sample villages. It was therefore felt tha t use of these da ta as auxi liary infor
mation may enable us to obta in est im?.tes of area under grazing land in each 
season with greater precision. 

Various estimators have been tried, among these unbi ased ratio type est i
mator may be preferred as other estimators are likely to be significnntly 
biased and providing much lower precision. 

(GUIDE : SHRI S.D . BoKIL) 

14.1.5 BoASE, RANJAN K UMAR-A study of estimation of areas under 
idle la nd and thei r courses. 

In th is dissertation data collected under the scheme 'Study to fi nd out the 
causes of land lying id le in the operational holdings during agr icultural year 
1977-78' conducted by I.A .S.R.I . in Anantapur district of Andhra Pradesh h ave 
been utilized with a view to study the cau ses of land lying idle in the dist

rict. 
The results of the study revealed that 29 per cent of the cultiva tors in 

the distri ct are laying idle land . The area under idle land is estimated as 
309782 acres. Of this a rea 48 per cent of th e area belongs to governm ent 27 
per cent to others 21 per cent to cultivators and 4 per cent to village panchyat. 
The various causes of lan d lyi ng id le in orde r to extent of area under idle land 
were, (i) potential waste la nd, (ii) soi l sickness, (iii) Unfavou rable climatic con
ditions , (iv) Fallow land, (v) Miscellaneous tree crops, (vi) Uneconomical 
inf rastructure and (vii) Land under dispute . 

T he remedial measures sugges ted by the cu ltivators in o rder of magnitud e 
of area that can bt' recla imed were (i) Remova l of potential waste land, (ii) 
Removal o f soil sickness, (i ii ) Provision of a deq uate resources, (iv) Favoura ble 
climatic conditions, (iv) Removal o f aged trees and permanent pastures a nd (vi) 
Dispu tes are to be clea red off. 

Of the estimated idle land of 309782 acres, 92 161 acres of area can not 
be recla imed. The rest of the area can be sown with Kharif crops, rabi crops, 

trees and pastures. 
(G UIDE : DR. A.K. BANERJEE) 

14.1.6 BHARGAVA. M ANOJ.-Use of principal component technique for 
estimati on of crop loss due to pests a nd diseases. 

- -· 
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Th e thesis dea ls with a comparative study of the Joss in rice-bra n yie ld 
due t o pests a nd d iseases using two techniques. One in volvin g m ultiple regres
sion of rice-bran yield using pa rtia l da ta o n the incidence of pests and diseases 
corresponding to the maximum level o t the five recorded crop growth stages as 

regressors and the o ther which involves the use o f entire da ta on incidences fo r 
all the crop growth stages through t he principal com pouents o f the incidences 

as regressor s. 

The technique using principal components as r egressors p rovided a better 
fit of the r egr ession equation, proper esti mate of loss and better precision of 

the estimate. 
(GUIDE : D R. K.G. A NEJA) 

14.1.7 PATWARDHAN, R AVI. - Co mparative study of di ffe rent estima tes 
of milk productio n. 

Various surveys have been conducted by Indian Agricultural Sta tistics 
Resea rch Insti tute to estim ate the to tal milk p roduction in typical tracts selected 
one each from different an imal husban dry region of the country. I n all these 
surveys h ousehold was taken as the ultima te stage sampli ng uni t. I n 
this th esis, methodologies have been devel oped for estimating !he total mil k 

production by t aking both household as well a s milch a nimal as the ulti mate 
stage sampling unit. This study is based upo n the bench-ma rk survey condu
cted in 1975- 76 by t he Indian Agricultural S ta tist ics Research b stitute in the 
m ilk shed areas of Madbavaram Mil k Supply Scheme in Chinglepu t district of 

Ta mil N adu . 

A str a t ified two sta ge sampl ing design was adopted for the survey. U sing 

the methodologies developed , the est imates of total n .ilk p roduct ion were obt a i
ned. F ro m the results obtai ned, it was observed t hat the va r ian ces of the 
est imates bui lt by ta ki ng m ilch ani mal as the ulti ma te uni t are much higher 
than the variances of esti mates bu ilt by takin g hou seh old as the ultima te unit . 

(G UIDE: DR. H .P . SINGH) 

14.2 D iploma 

14. 2.1 J AT, P.R .-Stra tifica t ion in m ulti cha racter surveys. 

The fi rst chapter o f this thesis deals wit h review o f lite rature on the pro
b lems of allocation a nd st rati fica tion in u niva riate as well as mult ivari ate cases . 
In second chapter equat io ns for determini11 g OPS have been obtai ned by m ini
mising the loss fu nct ion under propor tional, equal a nd Yat e's pla ns of alloca
tion fo r a scheme of st ratification in which st rata a re cons idered as disjo int set s 
of increasing rectangles . In th ird chapter equat ions for obtaining opti mum 
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parts of stratification, for the s ub-d ivision or a standardised bivariate normal 
distribu tion ink-strata have been obtained. OPS have been ta bulated fo r the 

sub-divi sion of above d istribu ti o n in t v two strata by mi n1mising the l •JSS func
t ion and their efficiencie> are co .npared with tha t of un iv...tria te s trat ifica tion. 
The results obtained in the chapter have b!en' utilised to d etermine optimum 

points of s tratification for su b-divis ion o f a bivaria te real p -> pulation into two, 
three and four strata under d ifferen t allocations co nsidered. The efficiencies 

of these methods have been discussed by comparing their losses and individual 

varian~es of sample means of the study characters. In additi on, the proposed 
approach is compared with tha t of minimisation of generalised variance of 
sa mple means under proportional allocation . 

(GUIDE : DR. D.V. SUBBARAO) 

14.2 .2 SINGH, HAKI M.-Stati stical study on buffe r-stock po licy. 

This study deals wi th the crucia l ques tion o f size of buffer-stnck. Star ting 
wi th a given size of buffer -stock and fo r a given magnitude of ra nd om vari a tion 
around the trend live of production the probability o f be ing ab le to meet the 
deficit in ba d yea rs can be calculated, for 1.2, . .. n yea rs. The problem becomes 
more difficu lt when the ra ndom vanatio r, IS itself assumed to increase over years 
according to a certain law which is a realistic assum ption. The pwblem has been 

dealt with in the present study. The methnd developed by Simaika (of F.A.O.) 
has been applied with sui table modifica tions to suit Indi an conditions. 

The emergi ng results are expected to be of considerable practica l ut ility in 

provid:ng guide lin es fo r government po licy in relation to food grain stocking 

a nd distributio n. 

(GulDE : SaRr S.D. BoKIL) 

14.2.3 CHANDAK, R.R.-Use of RHC method for PPS sam pling on 
successive occasions. 

In samplin g on successive occasions, varying probabil ity techniques have 
often been employed for select ion of sampling un its o n the first a nd/ or secl)nd 
o ccas ion . [n this thesis t wo sampling stra tegies correspondi ng to the samp
ling schemes given by Ghangurde & Rao a nd Jayanti Chotai using ra tio met hod 
of estimat ion in place of the difference met hod applied by these au thors, have 

b een considered. E fficiency of sa mpling strategies deve loped by the author 
have been co mpared with those al ready available in the li terature by conside
ring an a ppropriate finite popula tion model. A nu mber natural popula tions 

h ave been examined and compared th e efficiencies of these estimators. 

(GUIDE: DR. O.P. KATHURIA) 
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15. M ISCELLANEOUS 
15.1 Personnel Information 

15.1.1 Dr. Prem Narain, Jo int Director took over the charge as the 
Director of the Institute w.e. f, l st October, 1981 on the premature retirement 
of Dr. Daroga Singh, former D irector of the Institute on 30th September, 1981 
to join as Sr. Statistical Adviser (FAO Assignment) Amman, Jordan. He also 
became the Honorary Secretary of the I.S.A.S . and ex-officio Member of the 
various Committees, Panels, etc. in the capacity of the Director, IASRI from 
1st October, 1981. 

15.1 .2 AppointmentfPromotionfTransfer, Etc (From. class II and 
above) 

Appointment:-

1. Sh. G. Sajeevan 
2. Sh. S.V. Bhagwat 

Consequent upon the appointment of the 
following persons to the post of Technica l 
Assistant (Stat.). They have joined their 
duty at the Regional Stations w.e. f the date 
mentioned against each :-

24.9.1981 (PN) Bhubneshwar. 
7.10.1 981 Pune 

3. Sh. Rama Gopa1 K ondapa lli 16.10.1981 Hyderabad 
4. Sh. Arun Kumar Nath 
5. Sh. G.C. Bhaskaran 

Resignation 

Promotion:-

Sf. No. Nam e of official 

1. 
2. 
3. 
4. 
5. 

Shri Jaswant Singh 
Shri H.S . Sikarwar 
Shri R aj Kumar 
Sbri R.N. Garg 
Shri V.P.N. Singh 

2l.l0.1981 Jorhat 
29.10.19 81 Coimbatore 

Srnt. Rita Arora, Technical Assistant 
(Stat.) bas resigned from the services 
of this in stitute w.e.f. 30.11 .1981 (A.N .) 
vide 0.0. No. 39 (272)/80-Admn .II dated 
30.11.81. 

1. Sbri P.R. Yeri, Sr. Tech. Assistant has 
given Merit Promotion to Grade l-5 
(Category-H) in the pay scale of Rs. 
650-1200 w.e.f. 1.7.1980. 

2. The fo llowing Technical Personnel bas 
been gtven the Merit Promotion to 
Grade T-4 (Category-H) in the pay scale 
of Rs. 550-900 w.e.f. the dates an men
tioned against each :-

Date from which 
promoted 

1.7.1976 
1.7.1981 
1.7.1981 
1.7. 1981 
1.7.1981 



6. 
7. 
8. 
9. 

10. 
11. 
12. 

13 . 
14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 . 
26. 
27. 
28. 
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Shri Vinod Kumar 
Shri Pramod Kumar 
Shri S.P. Jain 
Smt. Shub Lata Paul 
Sbri A.R. Keshva 
Shri O.P. Khanduri 
Shri Vinay Kumar Jain 
Shri Kishan Lal 
Shri Rakesh Chandra 
Shri Santosh Saxen a 
Shri Shiv P rasad 
Shri R aj inder Kumar-1 
Shri Ravi K ant 
Shri T.A. Khan 
Shri Ram Gopal 
Shri Ashok Kumar-Il 
Shri Vishnu H ari Gupta 
Shri Rajinder Kumar-II 
Shai O.K. Gulati 
Shri P.K. Azad 
Shri S.S. Ka taula 
Shri M.M. Manchanda 
Shri N.K. Jain 

3 

1.7. 1981 
1.7.1981 
1.7.1981 
1.7.1981 
1.7.1981 
1.7.1 981 
1.7. 1981 
1.7.198 1 

1.7.1981 
1.7.1981 
1.7.1981 
1.7.1981 
1.7.1981 
1.7.1981 
1.7.19Rl 
1.7.1981 
1.7.1 981 
1.7.1 981 
1.7.1978 
1.7.1980 

1.7.1979 
1.7.1 980 
1.7.1977 

29. Shri C.B. Tiwari 1.7.1977 
15.1.3 The scientists of IASRI deputed to a ttend training/study tour/ 

meetings and to del iver lectu res etc. during Oct.· Dec., 1981. 
1. Dr. Prem Narain, (i) Atlended the Central & States Statis-

Director. tical Organisation Conference at 
Vigyan Bhawan on 12, 13 and 
14.11.1981 as tCA R Representative. 

(ii ) Attended the Executive Council 
meeting of Indian Society of Agricul
tural Stati stics on 20 .11.1 981 and 
28 12-1981. 

(iii) Attended the Academic C ouncil me· 
eting ofiARl on 27.11.1981. 

(iv) Attended a meeting with D.G., ICAR 
regarding ISAS Conference, on 
30. 11.1981. 
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(v) Attended a meeting with tbe Hon'ble 

Union Minister for Agriculture & 

Rural Reconstruction, Shri Rao 
Birendra Singh rega1 ding Ina ugural 
Functi0n of I.S.A.S. Conference on 
1.12.8 1. 

(vi) Attended the Seminai at IARI given 
by Prof. John Mellor, Director, 
IFPRI, Washington on 1.12 81 -Topic: 
' Global Food Scene". 

(vii) Attended the International Conference 
on Flood Disas ters, Indian Nati onal 

Science Academy, New Delhi (3-5 
D ec., 1981). 

(viii) Attended the Quinquennial Review 

Team meeting on 5.12.81 at IASRI 
with Dr. B.P. Ad hi kari , Dr. P Bhatt
acharya and Dr. Mukhtiar Singh. 

(ix) Attended the wor ld Meteoro lngica l 
Organisation Symposium at Vigyan 
Bhavan and presented a paper 0 :1 

11.12.81 entit led "A statistical study 
on the incidence of drought in rela

tion to agricultural production". 

(x) Attended the meeti ng of Tech1.it al 
Committee on Agricultural Census o n 
15.12.81 at Krishi Bhavan. 

(xi) Discussed with Dr. S.N. Singh , 

Deputy Director NDDB, Delhi Office 
and Dr. H.P. Singh on the Project 

"Pilot Stud ies for developing statistical 
method ology for assessing the losses 
due to d isea ses and pests in bovines" 
on 17.12.8 1 a t IASRI. 

(xii) Attended the meeting of Working 

Gro up on Agriculture, Livestock and 

investment Survey at Sardar Patel 
Bhavan on 22.12.81 



2. Dr. S.S. Pilla i, 
Jt. Director. 

3. Sh. M.P. Jha, 
Head, C.F.M. Division 
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lxiii) Organi sed the 35th Annual Confe
rence of the Indian Society of Agri
cultu ral Statistics at l ASRl from 281h 
to 30th D ecember, 1981. 

(i) Attended the meeting of project 
Advisory Committee on Natural 
resources data management systems 
held at Department of Science & 
Technology on October 30. 1981 in 
Technology Bhawan, New Delhi. 

(ii) Attended the meeting of the Ad·hoc 
working committee on information 
conducted by Department of Science 
and Technology in the Centra l Statis
tical Organisation on 18.11.1981 
under the chairmanship of Dr. K .C. 
Seal, Director General, C.S.O. 

(iii) Attended the 6th meeting of the Indo
U.S. Sub-commission on science and 
Technology held at Technology Bha
van on 7·9 Dec. , 81. 

(iv) Gave a lecture on 'Computers in 
Agriculture' to the participants of 
UNESCO course on application of 
computers for Development held at 
Indian Ins titute of Technology, 
Kanpur on 14th December, 198 1. 

(i) Delivered a lecture to I.S.S. and 
other Sr. Officer s from states on 
31.10.81 a t C.S.O., New Delhi on 
"Techniques of Forecasting of Crop 
Yield". 

(iiJ Discussed with Dr. Baldev Sahai, 
Head Aer ial Survey. Ground Truth 
and Photo Interpretation Division, ' 
Space Applications Centre, Ahmeda
bad on " Crop Forecasting Methodo
logy" on 30th Nov., 1981. 
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16.2. Training-com-Discussion Seminar 

A Training-cum-D iscussion Semina r on "Monitoring & Evaluation of 
Training & Visit System" was o rganised by the Mini ~ try of Agri. , Directorate 
of Extensi on, Shastri Bha van, New Delhi in the Auditorium of Computer 
Centre Build in g a t the Insti tute from 2nd to 7th November, 1981. Dr. Prem 
Narain, Director of the Inst itute inaugurated the seminar. Shri S.D. Bok il, 
H .D., S.S.M. was the Convenor. Dr. A.K . Banerjee, D r. J .S. Ma ini, Dr. K.K. 
Tyagi and Shri P.C. Mehrotra delivered lectu res to the participants on various 

topics. 

15.3. Distinguished Visitors 

15.3.1 Seven members of Nepalese delegation of agricultural experts 
from the Insti tute of Agriculture and Animal Sciences (Tribhuwan University, 
Nepal) viz, (i) Dr. Garland P, Wood, Head of the Delegation ·(Economics); 
(ii) Mr . Nanda P, Joshi-(Livestock); {iii) Mr. Tara P. Nepa l-(Agronomy); (iv) 
Mr, Rishi P. Adhikari-(Horticulture); (v) Mr. Ram Bahadur Chhetri-(Physics); 
(vi ) Mr Sunder M. Shrestha-(Pathology) and (vii ) Mr. Badri Bahadur Lang~ll

(Extens ion) visited this Institute in the a ftern oon of 13th October, 1981 fo r 
getting them selves acquainted with the functi ons and activities of th is Institute 
Dr. Prem Nara in, Director, f. A .S.R.I .. New Delh i welcomed the Nepalese 
delegation and apprised them with th e functions and activit ies of the Insti tute 
car ried o ut in the various projects of diffe rent D ivi:>ions. They also visited the 
Computer Centre. Dr. G a rland Wood, Head of the D elegation wished that 
such exchange of ideas a nd vi sits woul d be very usefu l in future. 

15.3.2 . Dr. J.C. G o w:!r o f Rotha msted Experimental Station , Harpen
den, Herts (U.K.) visit ed th is Institute in the fore-noo n of 9th Dec., 1981. 
Dr. Prem Narain, D irecto r, IASR I, New Del hi welcomed Dr. Gower and 
introduced all the HD's .1 nd Senior Scienti sts to him. Therea fter, D irect or 
apprised him with the fu ncti nns and activ it ies carried out in the different 
Divisions of the Institute. Dr. Gower explained in brief about the fu ncti ons 
and act ivities speci<:~lly of the Deptt. of Statistics, Rot hamstcd Experimenta l 
Station. Thereafter, he de li \e red a Sem in:u tal k on 'Multi-Variate Analysi ,s 
He also delivered a seminar talk on 10.11.1981 on the same subject. 

15.4. Monitoring Cell 

There was a meetic g of H.D. (A.S .) and the Convenor, Monitoring Cell 
with t he Plan Scheme Co-ordinator on 23rd Nov. , 1981. In the ligh t of the 
discussion, the two forms prepared earlier viz , " Base Proforma" and ''Pro
gress proforma" have been suitably combined for monitoring the progress of 
Research Projects. 
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15.5. Exhibiti on Room 

The exhibitio n room was given a facelift for the occasion of 35th Annual 
Conference o f Indian Society of Agricultural Statistics held at IASRI, in Dece
mber, 1981. Twenty new charts were prepared a nd a number of charts were 
updated. A number of recent reports and publications o f Scientists of the 
Institute were recented for display in the exhibition room. 

15.6. Staff Research Cou ncil 

Meeting of S .R.C. was held on 22nd, 24th ~nd 26th O..:tober, 1981 and 71 
projects were discussed. 

15.7. I ASRI Representatives at Scientific Panel/ Meetings of the 
I CAR 

Name of tbe Officer 

(1) Sh. U.G. Nad ka rni 

(ii) Sh. H. C . Ja in 

(ii i) Sh. P.N. Bhargava 

(iv) Sh . L.K. Garg 

(v) Sh. J.C. Mal hotra 

15.8 Meetings : 

Name of Scientific Panel and da te. 

" Anima l N utrition and Physiology", 
held on 13th & 14th Oct .. 1981. 

' 'Agrono ny and Soil Science" held on 
5th & 6th N ov., 1981. 

"Soil Science" held on 5th & 6th Nov., 
1981. 

"Pla nt Breeding" held on 23rd & 
24th Nov ., 1981. 

"Animal Breed in!5" held on 8th & 9th 
Dec., 1981. 

During the qua rter under report the fol lowiJlg meetings were held . 

(i) Sr . Officers on Oct .- 19th 
(ii) H DS and Sr. Scienti sts Oct.-20th 

(iii) Management Com mittee Oct.-30th 
(iv) Hindi Parishad ,. Oct.-31 th 
(v) HDS and Sr. Scientists Nov.-10th 

(vi) HDS and Sr. Scientists N ov.-23rd 
(vii) HDS and Sr. Scientists 

" N ov.-26th 
(viii) HDS and Sr. Scientists 

" 
D ec.- lOth 

(ix) HDS and Sr. Scientists 
" Dec.- 17th 

(x) Grievance Committee Dec.-1 7th 
(xi) H DS and Sr. Scientists Dec.· 24th 

(xii) Advisory Board 
" D ec.-30th 

• 
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15 .9 Other Information 

I 5.9.1 Dr. Prem Narain has been nom inated by Directo r, IARI a mem
ber of Academic Council of IA RI in place of Dr. D aroga Singh , vide letter no. 

PGS/ 13-5/77 d t. 19. ! 1.81. 

H e was nominated by ! CAR letter N o. l'ide 7 (56)/8 1-EE-Il dated 
11. 12.8 1 as a member of the Advisory Co mm ittee on the M arketing Consul 
tancy Assignmen t awarded to Agricultura l Finance Co rpora ti on. 

Dr. Narain was a lso nominated to represent India n Council of Agricul
tural Resea rch/Deptt. of Agricultural R esearch & Education on the Fifth 
Conference of Central a nd State Sta t istical Organisation on 12-16th Nov., 1981 
at New Delhi in place of D r. D a roga Singh the forme r D irector vide their 

letter N o . 23/3D/ 81 Estt. 

15.9.2. Sh. S .C . R a i nominated as alternat ive member of Food Samp
ling Sub-Committee AF DC-57 o f I nd ian Standa•d Institution. 

15 .9 .3 The fc llowing officers were nominated for represent ing the 
Committees/Sub-Committees of l nd ian Standard Instituti on, enga~d i n th e 
preparati on of standard on Statistical Quality Control, vide t heir letter 
No . STAT/ EC3/ A- l da ted 9- 11-81. 

N ame of Committee/ 
Sub-commiTtee 

Qua lity Control a nd Industria l 
Sta tistics Sect ion al Com mi ttee, 

EC- 3 

P rocess and Product Contro l 
Sub-committee, EC 3:6 

In dustrial Sta tistics Sub
committee, EC 3:7 

Sampling M ethods Sectional 
Co mmittee, TDC 33 

Principal 
represent a / ive 

The Director 

The Directo r 

The Director 

Dr. Prem Narain 

A lternate 

Dr. S.S. Pil!ai 

Dr. K .G. Anej a 

Dr. B.B.P.S. G oel 



1 6. ~fSJCfiT ~ ~al ij ~;:rr ~ci 31;:q a:r~l 

~ f~q ~~~eif ~~ 3'{;:r~~T~ 
~ 

~f~ it arr~f;:r<p sr1<atfifCfiT Cf;T arfaCfi arq-;:rr~ ij- ~w it arrrr\if if; \3'c!iTll"rr 1t crr<;r 
rrfcr an~ ~~ f;:;rif.t a:rrcr~lli<JTlr l1T<lrcrr srrccr Cfi"{ ~r ~ 1 lr<afq, ifff ~WCfi if ~n-rr if; ~~ 

\3'cq-T~rr it ¥:J"T~T orgcr srrrfcr<ra- ..-~r r ar'hrcrrr <nf~CJ> \3'(cnc:;:r ~rr'llrr ~ ~ ~T~ c:;:r aCJ> 
'Efccrr-:sr~crr ..-~r 1 ftfi~ +rr ..- r;:;r~¥:J"rrr , ll"~lr sr~~~ ll" ~ T~lli<J arh \3'~1~r ~ij- ~~ <T"l.lT it 
<n~T if; \3'c!iT~rf it m lrT~lr \VrJfcr g~ fCJ>;:~ \3'u~ ~!lT, forQ:H, if"{llTOTT Off\ ci;:;rr<T 
~T\J!iT it ~if; «!iTll"'l it arfl:lCfl frr..-rcrc arr~ r Q;~ ~'Jf f;;rrr1t ~r~ if; \3'i:qr~rr 1t arfa'fi 
fif~T<fC an~ arh \3'rr ~~r it ;:;r~t ~~'fi \3'cqTll"'1 it ~f~cr CJ>rf;cr if; tfi~~Cf~q \3''e"f ~a~ 'fir 
~T'l1 g-arr, CJ>T ~l1 i=!T~ ~r rp::rr mf~orr it ~ ~Cflff ~ :-
mf~orr-1 : ~'l~o ~nft:i<fi ehr at'l~ ~t~r q;) ~~1 ~ ~~'na:;:r it qf~CJ~;:r 

""{f\ilr G"T~T CJ>T tfi~~ if; ara1i1 ar1~cr ~r<>r) 'fiT OlT~cr <il f!!f'fi 
<iTf!!fCJ> ~ ( oo o, ~'!'co it) \3'cqr~rr (" o o, c-;:rr it) 

1967-68 u 197 -18 ij- 1967- 68 ij- 1977-78 ij-

1 969- ~ 0 Cf'fi 19 79-80 CI"Cfi 1969-70 CI"Cf> 1979-80 crcr. 

~r;;r~~rrr 3205 3525 1158 1581 
lJ"'Clr 51"~~ 3977 4642 1' 89 1876 
ll"~l~Tli<J 2410 ';.770 845 l 028 
\3'~T~T 78 1532 319 68 !. 

\3'u..-sr~w -105 2 2964 3305 2093 

~f~lrTUTT 1110 984 1042 812 
fGT~T~ t646 1381 11 33 665 
ci;:;rror 506 378 395 287 

·-
~ll"~Cf 'l1HCI" f;:;r~it 21979 22968 11 404 10842 
ar•lr <:T\Jlr ~rf11~ ~ 1 
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GfiitrlSlfT- '!f;a ~ ~r~r 'fiT 5Tfcr arrfCfcr \3'q~aacrr 20 5Tfff!1Ta ~'liT atftr'P Cfilf g-~ 

~ 1 31Tlffff eTU ~~CfiT3TT~fcr CfiT iif~Til ~ f~~ 'liT 3lfcr:p CfiTzi~';f •nfl' ~ 'i~TfCfi ~T~, at•ff(T

tS~-'rrr olifCH~ i:i' 3l"ilT'3f, lfitTm, fer~~;; ~cliTf~ 'fiT ~~i'fT it "'lfUli ~ 1 +rr<::ffliTT CfiT dfi~cr 

~(T'fi atfalfia~ ~T'fiT~HT ~ ar1~ ~mT 'fiT \3'~tTI~ii flf~ <:~T ~ 1 arcr: lf~ ai' r<r~lf'fi" ~ f'fi" ~!IT 

it tTT!SfUT fff<:: 'fiT Cfi Tlflf <::{SfT '3fT~ 1 ~!if !ITT~aT Cfi"T eliFf it wer g~ ~f!Sf 3litTUTii ath 

fcrCfim Cfi"Tzililil!T it ~T~T 'H 5Tll'Tlf Cfi~~ q( iii~ fG:ll'T lflfT 1 G!ffl1Ff an:<rrrrr it ;ach'fi 

~HTCfi"~ G:T<;~T 'fiT \3'NTG:i'f iif~T~ ~ f~~ CfiTzi~;r t:tci 5T~H CfiT q<:J!ffT Cfi"(il ~ srrrm f'!i~ 

'1'~ I \jqll')lf it ~T~ lf~ art'fi"~' ~+tfrcrcr !1Tflf alitravr CfiTzi<.fil1 ~ 3f!:TT'f ~!Sf'fi T ~ ilra q-.:: 

f'fi~ '1'~ 5TlfTlft ~ ~1=;;r~ q 1 arfcr'fit~ srq)lf :;;rrrr, arr<r 11~~cr~uf G:T~ Gj-ij- \3'¥G:, lf.'T, 
ar~~( tr<: fCfi"~ lf~ arh ~~ ~G: fflfi +r~<:: q<;: 'liT fCfi~ lf~ 1 

:;;r~ q~ f<ii~ lf~ 1229 srrrTlTT :f artCfi"~ \:fq~;a q 1 f~<tif ij- 728 sr~)lf 1972-73 ij-

1974-75 a'fi" ~ ~+rll" ~. 23 2. srrrl lT" g75-76 ij- 1976-77 q'fi" ~ !ifl1lf ij- ath W!Sf 769 

19 :~7-78 ij- 19 78-79 ff'fi" ~ ~lflf ~ lifl=<rfrucr q 1 ~!if 'Jl1lf it G"T~ ~ \3'cf<:Cfi"T ~ :;;rrrfrrcr 

~cr<:r <Fr ~~ ar11ircr ar~Sfirrr rrr~ G:~T<rTl!"ll'T ~ :-

~nf~r-2 ~ tR: o:JTR) iif;;, q;rtq;)'{~ ~t'{ q)e-tf~rrq ~ :q~f'f~ ,. 

72-73 ij- }~ 5T o1 

74-75 ff'fi" cf\;fTiif, ~T'ifo 
'!'if(Tff 

75-76 ~ } cf'ii"Tiif, 
76-77 qCfi <:T~~~Trrl 

l1o Sf <' 
-=---

77-78 ~ } f~., 5To, \3"o 
78-79 CfCfi" Sfo fiif~H1 clo, 

<:r~ o I Q:f<:
rrrurr, +r o sr o I 

+r~m:r 15<;, Cfi<rT
~ct>3fT o Sf 9 

~~'{T ~ ti+Sff;et~ ~<h<fi 3l~f~~:tT 

f;;r~r SllfTlT"T f<FH ;aci
Cfi"T 'fiT <:'fi" (f•P:i

trGlfT tf!SlfT ';fUf) ~ 

'3 ci ~Cfi" GT~;r qr 3fi f;:t;ll'T 
(f'fi"o:I"Toj~'fco) 

5 

4 

422 

3l11Jff 
\jq\jf 

(fCfi" o'IJT o/ N 20 P40 

(~<tc" 
228 674 211 109 

232 871 197 195 

769 823 349 295 

N2o N 20P40 
P4o K20 

3Jj 265 363 

292 389 53t 

546 664 742 
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f~~ sr•ftrrt 'fiT fo.n <N<"' I 'liT'"''"' "'' ..,r,.t ~ gr~flifizrr 'fiT 'Ui1lf efT~ ~~sT N 20 ctiT p 11~ I p !H KsO Cfil l':l2oP4oK20 'fiT 
~t511T if aita-cr 20 40 ~ gr~flitizrr ll'Ff'fi ~fc 

atOJ:fliti11T N q<[Nzoq~JNoq~ {N2 q-.: ~f~zrr "' ;:rq~ .... 0 0 

f~l1T"fi1f sr~~ 'fiflf~T 22 518 142 425 453 403 402 134 678 54 
\:r'O~ 51"~~ ~l1~~~<:: 25 1042 383 140 202 283 448 67 899 24 

" 
urrrr~<: 29 1320 448 427 334 784 675 71 1194 32 

f<r~H ~'in:rorrrr 77 459 292 92 92 176 180 53 525 12 
tf~ror lliT\T'i~<::- 55 926 316 230 138 267 205 43 564 25 

lli~T~'fiTc 
~f\11TO'fT f~~H 29 1144 155 152 186 274 369 54 678 21 
\T~t~H ij'<fT{ ll'T&T~\ 12 1273 416 142 196 247 309 98 823 52 

" <T•fr 18 1023 357 344 404 685 762 128 1247 31 
" 

" f"f'a~lf19 15 813 278 80 174 188 274 77 629 33 

" 'l"<:ff:!\ .18 1230 941 219 218 473 390 48 1379 54 

" 
ar;;rl'\'<:: 11 928 448 96 98 200 228 17 693 71 

" 
OlWI'\ 30 856 801 189 172 324 295 137 1233 32 

lj'Elf 'l~!lT ij'flf'{ 30 1512 356 245 266 196 326 171 853 64 

" 
;:fi1~<!' 59 1191 ' 558 303 301 ,03 469 143 1170 18 

" ij'ffi'fT ~6 606 177 180 368 388 573 102 852 18 
ll'~f\Tii~ gr;r<:rc:rcrT 57 462 158 70 35 94 79 30 267 16 

" 
ij'flf~T 59 608 292 198 116 196 197 95 584 16 

" 
rrrrr~~ 9 276 230 105 119 139 138 94 462 62 

'fii'f 'k 'fi ~~<rlfr 46 530 91 99 117 88 187 5 283 18 

" 
f"f'fil11fcH 39 598 393 171 66 276 80 82 255 33 

" 
" for~<: 38 577 125 62 176 89 202 16 343 16 

" ~~'fi 35 217 324 106 100 160 149 38 511 20 
sr.zr grr,;mf~cr 769 823 349 185 197 295 315 78 742 8 
f~ 
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1977-79 it ~~~1 ~ ~ffT it :;{iit ~ 3lfof~<fff 3l;tf f{t~T tt~ \3ci~Cfi . 3l~f~ ~ f~T 3l3~H m'fi~'l 
ar~f~li'T 'liT ~T\11:1' f;;r~ 51'li'TlTT fcr'fr \3"cf- N 'liT lfiT~!fil'{ij' <fi'T K20 ~20~4oK2o 

cfi'T ~'P Cfl~ a:r~- ar~f~ll'r <fi'T Cfi'T ~~"fa- +rT'f'fi ?f~f 
"' « €UT ~l;lj~) ij f'l!i<rT ~g_o tg P4o tp: a:r~f~lfT a:r~f~li'T 

ilffij'a-
No I Nt0 I No I N20 \3"!1\;f 
q"'{ q~ q.; q.; 

2 3 4 5 6 7 8 9 10 11 12 

~ 
f~+ri~~- 51'~~ <fi'Tll?T 10 292 152 57 64 89 108 J02 362 21 
\3"~H sr~~ ~+r~~~~ 19 360 269 72 74 167 162 24 455 17 

" ;;rrrrF 13 533 102 98 158 196 273 38 413 54 

" 
~f~a-~<: 30 457 232 94 100 204 160 96 488 18 

II Ol"TlT\T 23 395 148 83 92 148 157 32 337 16 
lfi~~rorr~ 20 328 130 51 89 115 206 5 341 16 

'li;;rror lfiT\T\;f<];\-
lfi~l<r'fi'Tc 54 320 98 58 77 95 107 8 213 8 

-·u;;r~~rrr f=q~f~lT<; 9 250 101 73 125 104 174 55 ;,30 18 
+i~><.rsr~~ ij'qi'fT 31 303 171 164 173 295 300 128 599 14 
<fi'i1Tc'fi for~<: 38 284 110 71 119 89 157 13 180 15 
'OfF~ Sf~llT ~t>'UfT (.;orr) 80 474 548 147 218 270 338 103 934 11 

{fc lTTG:T<Hr (\<rT) 23 195 272 64 14 73 72 73 447 23 
f~({ lT({ l:T\ilf 350 349 194 86 108 154 184 52 430 7 

"·q 
" 

~;;J"\TO \T~'l'i'f 26 408 239 23 40 84 61 44 344 94 

" 
~~ 20 529 217 36 24 75 24 4) 301 21 

'\3"~Jij'T or!~tlTT\ 33 150 158 132 184 188 272 4tS 478 26 
an;:~ sr~~ ~+rFf 52 290 200 ·so 55 121 101 51 352 16 



~r~OT)-4 ~-.:trilft'-
1977-79 it ~'{!fiT ~ ~aT it~~~ 34fof~C(ff 34•lf ~l~T q~ \1~~1fi 3i3f~T ~ fi5t~ ~m~ 3lT!Il\'f<t 

2 3 4 5 6 7 8 9 IO I1 12 

~1·~ 'Sf~~ llG"'il 11 · 179 142 82 88 141 147 0 287 22 
~ <!lC:~ fiii<H 35 292 102 63 122 103 166 31 299 17 
~~T~T ~·c::~ll<? (~iii1) 35 391 377 80 138 192 223 127 727 27 

~cniiiFfT 14 297 175 106 116 237 188 33 396 14 
aTF!::l 'Sf~!lT '!ilS1lfT (~orr) IO 459 677 133 145 290 314 133 1124 39 
f~i:t lli:t ~w:r 236 333 254 82 101 159 166 58 478 13 

3{~~~ 

'3"~l~T ~«nm~ 25 457 277 0 113 84 205 135 617 22 
II ~~iiir<r1 24 290 347 290 185 245 317 73 737 15 

+f'Clf 'Sf~!iT ij"Cfi'fT 15 308 208 141 191. 239 301 30 539 19 
arr•l::l 'Sf~~ i:fc:;;n 18 393 497 2~ 4 382 509 603 170 1270 50 
'il"'tc'il ~'ffiiilll 46 606 74 52 96 103 166 102 J42 15 
f~i:t rri:t f~ 128 411 281 153 193 236 318 102 342 15 

"\l~ 
f~+rT"i~ 'Sf~~ Cfitrr~r 11 284 152 75 74 115 111 18 281 22 
6f~+r 'ii"T+r~q- 24 559 283 67 22 131 65 78 426 14 

'3"~H 'Sf~~ ~f~a~F 25 710 287 119 185 269 278 69 634 16 
f~ll' rri:t f;;r~ 60 518 241 'n 94 172 151 55 447 10 
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PERIODICAL PUBLICATIONS 
ANNUAL REPORT 

The Annual Report issued by the Institute covers all the aspects of its 
functions and activities and provides useful JDformation to research workers 
in the field of Agricultural Statistics. 

ANNUAL REPORT ON SAMPLE SURVEY METHODOLOGY 

The Annual Report of Sample Surveys for Methodological Investigations 
nto High Yielding Varieties Programme (H.Y.V.P.) are being published since 
1974-75. 

ANNUAL INDEX OF AGRICULTURAL FIELD EXPERIMENTS 

The Annual Index gives information on the objectives of agricultural field 
experiments other than varietal trials conducted during that year on various 
crops at different experimental research stations and their years of commence
ment and termination under the scheme of Nati0nal Index of Agricultural Field 
Experiments. 

NATIONAL INDEX OF AGRICULTURAL FIELD EXPERIMENTS 

The results of statistical analysis of the data pertaining to agricultural 
field experiments (other than varietal trials) conducted at the various research 
stations all over the country, are published in the forms of compendia series . 
Three such series in respect of the various States pertaining to the periods 
1948-53. 1954-59 and 1960-65 have already been completed and the data for 
the period 1966-71 have been collected and are undc:r process which would be 
published in the form of cropwise compendia series. 
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and V.V.R. Murty. 

Cost of Milk Production in Madras (19 53)- V. G . Panse, 
V. N. Amble and K. C. Raut. 

Green Manuring of Crops (!965)-V.G. Panse, T.P. Abraham 
and C. R. Leelavathi 

Cost of M ilk Production in West Be ngal ( 1967)-V.G. Pa nse, 
V. N. Amble and K. C. Raut. 

Monograph on Estimation of Wool ProductJon (1970)
Daroga Singh, M. Rajagopalan and J. S. Main i. 

Monog ra ph on Es timation of Milk Producti on (1970)-
0aroga Singh, V.V.R. Murty and B.B.P.S. Goel. 

Survey on Mango and Guava in U. P. (1971)-G . R. Seth, 
B. V. Sukhatme and A. H. Manwani. 

1 ncidence of Pests a nd Diseases o n Paddy (1971)- G. R. Seth, 
D. Singh, M . G. Sardana and R. K. Khosla. 

Co<; t of Milk Production in Delhi ( Revised in 1972)-D. Singh 
and K. C. Raut. 

Survey on Vegetables in Rural Areas :: ~ Delhi (1973)
B V. Sukhatme, A. H. Manwani and S. R. Bapat 

Economics of raising Cattle a nd Buffaloes (1973)-K.C. 
Raut, V.N. Amble and Shivtar Si ngh. 

Est imation of Availability and Cost of Production of Milk 
(1975)- K .C. Raut , D . Singh an1 Shivta r Singh. 

Monograph on Study o f Size and Shape of Plots for Field 
Experiments o n Vegetable a nd Perenn ial Cro ps (1975)
D. Singh. P N. Bhargava, R.K. Khosla and Asha Sakseoa. 

Mo nograph on Sam ple Survey Techniques for Estimation of 
Egg Prod uctio n (1 975)- D . Singh, B.B.P.S. G oel, J.N. 
Garg and O.V.S. Rao. 

Functions and Activities of 1ARS (1976)- P. Nara in, A . Dey 
<lnd P.P. Rao. 

Survey 0 11 Fre:.h F ruits in T amil Nadu (1 976)-D. Singh, 
A.H. Manwani and A.K. Srivastava. 

Monograph o n Statistical Studies on the B9haviour of Rainfall 
in a Region in R elation to a Crop (1977)-?.N. Bhargava, 
P. N arain, Oaroga Singh and Ash<L S ]kse11a. 

Estimation o f Production of Cultivated Fodder Crops 
(1977 )- S.D. Bokil and Anand P rakash. 

Mo nograph on Sample Survey Techniques fo r Estimation of 
Meat Production (1977) - D . Singh, M . Rajagopalan , J .S. 
Maini and K .B. Singh. 

Sampling Methodology for Estimat ion o f Egg Prod uction a nd 
Study of Poultry Keeping Practices (i977) - D. Singh, 
B.B.P.S. Goel, J.N. G arg. K.B. Singh and M. Rajagopalan. 

Handbook on M::tilods of Collectio n of Agric ul tura l Statistics 
in India (1978)- K.C. R a ut and D . Singh. 

Handbook on Sampling Methods (1978)- D . Singh, Padarn 
Si ngh and Pranesh Kum <>.r. 

Impact of Milk Supp ly Schemes on the Rural Economy in Milk 
Col!ection Areas (1978)- J .P. Jain, K.P.S. Nirman, Kl .G. 
Aneja, and Prem Narain. 
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Estimatio n of Area of Grazing Land and its Utilisation, Jhansi 
Distt. (U.P.) (1978)-K.C. Raut, U.G . N adkarni , P.R . 
Srinath and B.C. Saxena . 

Estimation of Productio n of Lac (1978)- D.V.S. Rao and 
S.D. BokiJ. 

Sampli ng Methodology for Estimation o f Meat Production 
(1978)- D . Singh, J.S. Ma ini, B.B.P .S. G oel and G.S. 
Bassi . 

Report on Sample Survey for Estimaiion of Production of 
Hides and Skins in Punjab during 1974-76 (1978)- J .S. 
M aini, B.B.P.S. G oel and DC. Dahiya. 

Pilot Sample Survey fo r Es timating Yield of Cotton in H issar 
(Haryana) during 1976-77 (1 978)- S.K . Raheja, B.B.P.S. 
G oel, P.C. M ehrotra and V.S. Rustogi. 

Impact of Milk Supply Scheme on Rural Economy in Milk
collection Areas of Madhavaram Milk Supply Scheme, 
Chingleput(Tamil N adu)-A Bench Mark Survey, IASRI 
Bulletin (1978)-H.P. Singh, B.C. Saxena , Prem Narain 
and S.P. Verma. 

Estimation of Birth an·d Death Rates in Bovines-A pilot survey 
in Andhra Pradesh (1 979)- T. J acob, B. Marutiram and 
S.N. Arya. 

A Handbook on Statistical Genetics (1979)-P. Narain, V.K. 
Bhatia and P . .'((. M a lh otra. 

A Handbook o n Analysis of Agricultura l Experiments 
(1979)-A.K. Nigam a nd V. K. Gupta . 

Impact of Milk Supply Schemes on the Rural Economy in 
Milk Collectio n Areas of Dudhsagar Dairy, Mehsana, 
Guja rat (1979)- J .P. J a in, B.C. Saxena and P. Nara in . 

Souvenir Volume of I.A.S.R.I., New Delh i released on t he 
occasion of ICAR G olden Jubilee (1929 - 1979)- P. 
Nara in, R .K . Khosla. D.S. Aneja a nd R.S. Khatri . 

Sampling Meth odology for est imatio n of Milk Prod uction in 
So uthern Region, A.P., 1971-74 (1979)- D Singh, B.B.P.S. 
Goel, J .N . G arg and K B. Sir.gh . 

Statistical Methodology for Developing Efficient Selection 
Procedures in Poultry Breeding (1979)-Prem N:Hain, L.K . 
Garg, J . P. J ain , J.C. Puri, Prakash Lal and P.S. Ra na. 

Forecasting of Rice yield based on weather Parameters
R aipur district, 1980-Ranjana Ags rwa l, R C. Jain and 
M.P. Jha. 

Estimation of genetic trend in beetal goats (1980) - L.K. 
Garg, P.S . R ana and Lal Chand. 

Methodology for Improvement of Data Base on Livestock 
Resources- IASRI Publication (1980). 
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