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Executive

Over the last four decades, onion and garlic research was focused mainly on
development of high yielding varieties through selection, for meeting domestic demand
as well os export. However, more recently, the research priorities have changed. The
need of the hour is development of resistant varieties with sustained productivity to
augment vertical growth. We also need variefies for different seasons, for export to
traditional morkets as well as European markets, for processing purpose and those
having very good shelf life, Stress should be given to production with less chemical
hazards. There is an urgent requirement to check colossal losses in storage and
shipment. Making available genuine seed of different varieties is again @ major priority.
NRC for Onion and Garlic has set research priorities with sharp focus on the above
requirements since inception i.e., 1998. In some areas, significant results have been
achieved. The details are presented in the report.

In crop improvement, major focus is to develop high yielding varieties / hybrids in
red and light red onion suitable for different sensons and resistant to biotic and abiotic
stresses. NRCOG-1012 waos identified as showing supremacy in yield with moderate
resistant reaction against thrips and hos good crop conopy. Based on the genetic
diversity of the parents, lines have been identified for use in breeding programmes.
Among the elite lines, NRCOG-1043, 1044, 1045, 597, 531, 609, 613, 546, 899,
571, 131, 935, 639, 704, 634 and Composite were identified as high yielders. In
white onion, varieties suitable for processing and desirable horticultural traits with TSS
above 18% hove been identified. About 30 bulbs to row progeny gave mean T55 above
16% to 21%. In the project on development of hybrids in anien, 145 hybrids developed
by using MS lines are being evaluated. In the case of garlic, development of high
yielding genotypes is in progress. The accessions 50, 117 and variety G-4 | were found
to be stable with respect to marketable yield. In biotechnology, success has been
achieved in callus culture and regeneration from seed explant of onion cv. B-780 and in
garlic from root tip explant of cv. G-41. Keeping IPR and FR issues in view, the National
Research Centre has taken up work on DNA fingerprinting of commercial varieties and
elite germplasm possessing value addition attributes. In enion, out of 100 primers tried,
35 primers were found to be polymorphic. New research work was initiated on in vitro

and in vivo screening of onion germplasm for salt tolerance.

In crop production, among different irrigation systems studied in onion, the
drip irrigation method produced significantly higher yield than other methods and 27 %
saving of water has been achieved in drip irrigation. Intercropping experiments in
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sugarcane with vegetables revealed that sugarcane with onion cropping system coupled with drip irrigation is
considered fo be the best profitable option.

In crop profection, under IPM in onion, cultural control method viz., barrier cropping, blocked thrips
up to B0% but caused shading effect. Therefore, refinement of this method was undertaken to aveoid shading
effect of barrier on onion. Under biocontrol, the feasibility of biclogical contral of onion thrips through
predator, Chrysoperla and efficacy of some insect pathogens is being evaluated against onion thrips. To
minimize the insecticide inputs in onion trials like combined effect of neem and insecticides; management of
thrips based on critical growth stages of onion are being conducted. Evaluation of some new insecticides
against thrips is also being undertaken and efforts have also been made to understand the biochemical basis
for thrips preference ot different ages of onion plant. In screening for thrips resistance, lowest rating wos
observed for variety B-780.

In post harvest studies, assessment of storage losses through various factors is being worked out. The
assessment of storage losses in late kharif onion revealed that the sprouting and black mould was very low in
first four manth of storage but it suddenly increases with increase in humidity levels. Use of Trichoderma as o
pre harvest treatment failed to control rofting in storage. Micronutrient spray of FeSO, showed better bulb
colour retention during storage. In garlic, effect of sulfur fumigation on storage life of garlic revealed no effect
on rofting and black mould infection. Gamma irradiation and low temperature storage reduced losses in both
onion and garlic. Irradiation treatment decreased sprouting irrespective of variety but rotfing and black mould
were higher in irradiation treatment afer five months storage. The irradiation was found suitable in contrelling

sprouting at all storage environments.

Evaluation of performance of onion storage structures revealed that among the double row type of
onion storage structures, bottom cum top ventilated mud plastered structure was found more efficient os
compared to modified bottom ventilated storage structure. Among single row lype storage structures, low cost
thatched roof structure was found better over bottom ventilated Mangalore tiled storage structure and
traditional Mangaolore tiled storage structure.

Farm mechanisation was enhanced through the design and the fabrication of a motorized onion
grader with higher efficiency and precision than the hand-operated grader, previously developed by the
Centre. Performance evaluation fest of this machine revealed that it could grade 1.5 to 2.0 tons per hour per

person.

Biochemical analysis of domestic garlic lines and Chinese garlic revealed that both purple as well as
white domestic garlic was comparatively richer than its Chinese counterpart in most of the constituents tested
viz., Phosphorous, Potash, Protein, moisture, dry matter and TSS except Nitrogen. Amongst the various
indigenous lines, NRCOG - 55 showed highest Nitrogen, Phosphorous, dry matter and T5S than all other
lines. Percentage of moisture was lowest in G-1, whereas, potassium content was significantly higher in
Agrifound Parvati. NRCOG- 335 waos found significantly superior in protein content than all other tested

cultivars of garlic during both the years.

A survey of onion storoge structures was conducted in Gujarat and Kornataka. The survey results
revealed that in Gujarat 22.54 % onion storage structures are temporary type while 14.0% of the structures are
semi-permanent type. Whereas, in Karmaloka, 37.14% storage structures were temporary type while 64.2%%

structures were semi-permanent.
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About the centre

The onion and garlic as vegetable spice form an impartant constituent diet for lorge section of
Indian population. Besides culinary purpose, these are considered os valuable medicinal items also.
Though, India stands second in respect of area in the world, it occupies second and third position in terms
of production of onion and garlic, respectively, However, productivity per unit area is much lower as
compared fo other countries. Over lost four decades, research work in onion and garlic hos led to the
development of many improved varieties. But, hybrids of onion and large cloved gorlic are still elusive.
Moreover, no standard variety with total resistance to major pests ond diseases exists. In order to augur g
profit oriented prospect, for onion farmers in terms of productivity, to masses in terms of quality and to
exporters in terms of trade, concrete steps towards the goal with @ mission mode research is o must. While
contemplating these constraints, Indian Council of Agricultural Research sonctioned the National
Research Centre for Onion and Garlic during VIl Plan and it was established in the year 1994 with its
heodquarters at Nasik. Presently, the centre has been shifted to Rajgurunagar, 43 km away from Pune on
Pune-Nasik highway and started functioning from June 1998. Since establishment in new place, efforts
were being made for developing infrastructure facilities and launching sound research programme for
resolving major constraints in production of onion and garlic.

Location and weather

The centre is located ot 18.32"N (lotitude) and 73.51°E (longitude) at 553.8 mir. above m.s. with @
temperature range of 5.5 °C - 42.0 “C having annual mean rainfall of 669 mm .

Mandate i

d  Tocollect, maintain and act as national repository for onion and garlic germplasm

9 To develop hybrids/variefies suitable for domestic os well as export market coupled with
resistance fo biotic and abiofic stresses.

o

To enhance and sustain productivity and quontity of seed as well as bulb crop through
ogronomic manipulations.

To develop packages for post harvest handling and value oddition.
To actas cleoring house of research and general information relating fo onion and garlic.

To study seed technology of onion

| o i g = |

To act as national rainers training centre for anion and garlic



Infrastructure

The centre has 55 acres research farm with perennial irrigation facilities handed over by CPRI, Shimla. The
old structures were renovated and given a new face-lift, The irrigation facilities with modern approaches of micro
irrigation have been created. The new administrative-cum-laboratory building have been completed and research
laboratories such as horticulture, biotechnology, soil science, plant protection, post harvest technology are set up
with need based madern equipments, Modern facilities such as Internet and e-mail connectivity have been created.
The library has ot present 461 books, 48 regulars journals, CD server, Hort-CD, Agris and Current Contents in CD
and other relevant facilities.
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RESEARCH
ACHIEVEMENTS

Crop Improvement

1.0 Development of High Yielding Varieties / Hybrids in Red And Light Red
Onion Suitable for Different Seasons and Resistant to Biotic and Abiotic Stresses

1.1 Collection and evaluation of kharif onion germplasm

A total of 32 new lines of red, light red, and multiplier anion were collected from Karnatoka and
Maharashtra. A fotal of 115 lines dark red onion germplasm, including Arka Kalyan, B-780 were
evaluated in three replications in o randomised block design in o plot size of one square meter.
Observations were recorded on 13 growth, yield and quality aitributes (plant height, No. of leaves, collar
thickness, 5 bulb weight, neck thickness, polar diameter, equatorial diometer, weight of ‘A’ bulbs, weight of
'B' bulbs, weight of 'C' bulbs, TS5, marketable yield and total vield) on 5 competitive plants

Table 1: Performance of top 15 varieties in terms of yield and its related characters in kharif 2003

Whe) No. (@ m No. (m) No. (um No. ness

4490 92t 455 946 024 933 96,

4420 1033 036 MH- 131 991 524 914 428 B7? 026 930 94
20 LR
3 85 42,50 85 42,50 998 035 905 1293 72 522 925 427 924 028 923 98

4 975 3980 1009 41.00° 1032 034 991 1286 1033 521 1009 426 923 029 948 98
5 1000 3%.10 975 3990 985 034 915 1282 915 520 954 426 %58 030 927 98
6 938 3890 1000 3%.50 ADR 034 1003 1273 85 520 1001 422 1036 030 914 98
7 BY3 3890 V1R 3920 918 033 998 1246 1009 519 991 421 904 030 910 98
8 1009 3850 B93 3850 973 033 914 1247 ADR 516 1033 417 674 03§71 9B
9 NS53 3820 938 3890 AK 032 B-7BO 1246 K513 512 984 4146 N53 031 917 9933

100 939 37.30 K-519 3760 940 032 999 1246 AK 505 F88 4.14 888 032 955 9933
-
11 1001 ‘3580 MN-53 3850 B-780 032 %18 1234 918 503 976 4.3 976 033 952 99.33
12: 985 3540 985 3820 K513 031 £95 1233 B.780 502 1000 4.12 1000 033 954 9933
-5C
13 980 34640 950 3780 %75 ‘D31 121DR 1233 940 500 99% 412 954 033 998 9933
14 AKX 3630 1001 3740 1015 03] 888 1229 925 498 1006 408 925 034 919 9933
15 k519 36,10 939 3720 952 03] 889 1228 917 497 K519 4.06 927 0234 944 9933

16 #1171 3560 973 3710 N-53 031 1012 12286 973 495 MN.53 382 52 034 N-53 102

170923 3520 923 3670 991 031 W53 1026 N-53 493 B-780 3.58 B-780 D66 B-7BC 104

18 ADR 35.10 ADR. 35)0 ADR 020 ADR 1013 ADR 510 ADR 400 ADR 036 ADR 10064
GM 2823 29.38 0.27 11.24 4.70 3.73 0.42
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On perusal of results, top 15 germplasm lines performing superior in marketable yield, total yield, 5 bulb
weight wos selected. The results indicated that, the germplasm lines NRCOG-1012, B-780, NRCOG-85, 975,
1000, 938, 893, 1009, N-53, 985, K-519-R and 923 could be able to find place both in marketable and total
yield. However, B-780 found place in all the atiributes. The accession NRCOG-925, 1033, 998, 1032 and 985
found superior for 5-bulb weight, whereas NRCOG-966, 879, 924, 923 and 953 recorded minimum thickness.
Further it is indicated that the variety B-780 continues fo prove 1o be superior in terms of yield and growth attributes.
However, NRCOG-1012 (44.9 t/ha) showed supremacy in yield with moderate resistant reaction against thrips and
had good crop canopy, followed by B-780, NRCOG-85, NRCOG-1009 and NRCOG-975.

1.2 Genetic variation, association and diversity pattern in onion germplasm

The PCV was generally higher than all GCV indicates that selection of several of these characters may be
effective. The heritability estimates ranged from 28.0-71.0 expected genetic advance as percent of mean varied
from 7.85 for polar diameter to 65.05 weight of ‘A’ grade bulbs. Relatively very low values were recorded for polar
diometer, equatorial diameter, TSS, no. of leaves and plant height. The results indicated thet total yield had
significant positive correlation with weight of ‘A’ grade and 'B' grode bulbs, and marketable yield and vice versa.
Further, it is also noticed that 5 bulbs weight has significant positive association with equatorial diameter and plant
height and had high and significant positive association with no. of leaves. A wide genetic base with acceptable
level of productivity and high general combining ability to yield superior segregants are essential in the parental
selection. Selection of parents in onion hos been on the basis of per se performance is a good index. The majority of
the breeders have restricted their selection to known material and made intensive effort for local adaptation, as o
result of which certain gene blocks were ropidly fixed along with correlated response, which in many cases has been
in the adverse direction. Keeping it in view, the data collected from the experiment of entire 115 landraces of onion
were subjected to multivariote analysis. A total of 6555 D' values corresponding to all the 115 possible pairs of
entries were computed as per method suggested by Rao (1952). A total of 10 clusters have been formed with no. of
landraces in each cluster from 1 (cluster X} to 22 (cluster I). The resulls indicated that cluster X (28] had moximum
number of genotypes followed by cluster | (22), cluster Ill (18), cluster IV (15). The variety Agrifound Dark Red and
NRCOG-1037 fell in separate clusters. A combination of 8 entries of high yielding lines along with B-780 and
Behary red fell in cluster VIll. The intra cluster distances ranged from 0.00 (cluster V 8X) 10 25.4 1 (cluster ll). The inter
cluster distance between cluster V and X was maximum followed by V &VIll and | & IV with 2, 9 and 23 germplasm
lines respectively. The selection of parents on large phenotypic differences moy be useful but there are several
instances, where a single gene can provide large-scale differences in plant height, maturity and disease resistance.
Therefore measures on genetic criteria, quantifying diversity have become an important tool in classifying the
material, commonly used by the breeders.

Table 2: Distribution of 115 landraces of kharif onion

Cluster  No. of landraces ~Landraces in each cluster
Number ineach cluster

| 22 NRCOG-048, 993, K-513-5C, 910, 889, 905, 940, 1016, 953, 1033, P18, 995, 915,
988,999,991, 998, 1003, Arka Kolyan, 121-DR, MH-20-LR, 981
I 2 MRCOG-6%6, 872
1l 18 MRCOG-064, 964, 946, 756, 954, 924, 1020, 238, 772, 949, 934, 1008, 760,
941,970,919,996, 1021,
v 15 NRCOG-922, 974, 930,971, 943, 731, 942, 964, 932, 944, 1010, 1022, 961, 975, 1036
v 1 NRCOG-1037
Vi 5" NRCOG-891,907, 1035, 955, 1019, 904, 950, 893, 945, 938, 939, 1025
Wil =} MRCOG-704, 248, 888,911,917,903, %14, 72-1-R
Vil 8 MRCOG-F87, 990, 984, Behary Red, 1009, 1012, 085, B-780
% 28 NRCOG-701, 976, 983, 992, 1015, 1032, 925, 1001, 1004, 1006, 794, 1005,

72-1-DR, 26-OP-DR, 900, K-519-R, 909, 937, 933, 921, 952, 973, 985,923, N-53,
927,1000, 980

X | Agrifound Dark Red



On perusal of results, weight of 'B' grade bulbs and TS5 contributed maximum towards divergence followed by
marketable yield, plant height, and neck thickness. The cluster mean per plot yield was maximum in cluster IX ,
followed by cluster VI, VII, V1. Minimum yield was observed in cluster Il. Only five clusters recorded above mean
values both in marketable yield and tofal yield. The divergent lines with high yield pofential and some degree of
resistance fo disease will be identified for tormulating sound breeding programme.

Late Kharif

1.3 Evaluation of late kharif onion germplasm

In order to identify suitable onion lines, o total of 209 germplasm lines of both red and light red colour were
evaluated in three replications with o plot size 1m’ for yield, growth and quality parameters. Data were recorded on
oftributes namely plant height, no. of leaves, collar thickness, 5 bulbs weight, neck thickness, polar diameter,
equatorial diameter, weight of ‘A’ , 'B' and 'C' grade bulbs, percent bolters, TSS, marketable yield and total yield.
Maximum range was observed for plant height, collar thickness, neck thickness, polar and equatorial diameter,
weight of 'A’ grade bulbs, T5S, marketable yield and tofal yield. Higher coefficient of variation wos observed for
percent balters, weight of ‘A' and 'C’ grade bulbs. On perusal of results it is indicated that, 127 superior genotypesin
terms of total yield, 98 for marketable yield, 91 for TS5, 109 for neck thickness, 94 for 5 bulbs weight, 94 for more
number of leaves and 80 for plant height were identified and are subjecied to further evoluation in late kharif seasan
of 2004,

1.4 Performance of high yielding germplasm lines

A total of 15 entries i.e. NRCOG-1043, 1044, 1045, Compesite, 597, 531, 609, 613, 546, 899, 571,
131,935, 639, 704, 634 were identified as high yielder and recorded above 45 t/ha and maximum of 62.5 t/ha.
The check varieties B-780 and N-53 recorded 62.4 and 39.9 t/ha respectively.

Table 3: Performance of top 15 varieties in terms of yield & its related characters in late kharif 2003-04

1043 047 576 MH-37 035 885 106

LA0F 4970 980
613  4B50 1045
N-2-4-1
&34

965 109
966 109
925 109
924 109
913 109
956 109
898 109
995  111.33

744 041 660 1424 914 538 Comp 468 69
612 041 1046 1420 926 537 1034 468 925
- B81 041 70 14.12 966 534 546 466 967
914 041 546 1410 908 534 BBO 446 912
980 041 704 1410 732 534 999 464 848
35 041 451 1408 880 533 1043 4464 655
732 040 208 1402 N-53 531 974 462 1006
 BBO 040 N-2-41 1401 893 530 851 461 966

2 B-780 6240 B.780 546 044 490 1012 03¢ 957 109
3 1044 5510 1043 ‘B-780 042 482 892 040 923 109
4 1045 5190 546 Comp 0.42 473 IR1014 041 900 109
5  Comp 51.70 1007 1007 0.42 85 472 970 B99 109
6 597 5090 1044 597 041 732 472 945 906 109
7 531 5080 AR 409 041 B780 470 922 996 109
=t

9

_._.,_.
) = e
¢ @
= 3 &
& & @
8 3 8

LF )

th E o,
o o
& 8 <
&5 & &
g = 3
& &

16 704 4530 613 639 040 Comp 1374 546 530 987 440 Comp Comp 126
17 634 4490 M:20 1046 040 N-53 11.44 612 530 N-53 408 N-53 | N-53° 113.66
18 N-53 39.90 N.53

N-53 0.40 B-780 13.05 B-780 5.04 B-7B0 '4.43 B.780 B-780 124

R
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The entries i.e. NRCOG-1043, 1044, 1045, Composite and B-780 recorded higher marketable yield as
well as total yield. Further, there is no much difference in total yield and marketable yield in the lines NRCOG 1044,
1045, Composite, 609,613,546. However, some germplasm lines performed well by registering very high in terms
of total yield but not marketable yield as in NRCOG-546, 1007, ALR, 98, N-2-4-1, 634, 976,531, 881and M-20.
These results indicates that there is a good scope in improvement of these lines for higher marketable yield. Inspite of
the fact that N-53 recorded higher total yield (51.10 t/ha) but it recorded less marketable yield (39.9 t/ha). This
yield gap can be reduced by exercising selection pressure in successive generations as this variety is commonly
grown by farmers of this region and other parts of the country. High TSS wos recorded in two accessions namely;
NRCOG-687 (16.04 %) and NRCOG-720 (15.56 %) and these can be used in further breeding programme to
increase TSS5. Two entries namely MH-37 and NRCOG 1012 recorded minimum neck thickness of 0.35 and 0.39
cm respectively.

1.5 Genetic variation, association and diversity pattern in late kharif germplasm

On perusal of resulis, it is indicated that, high heritability estimates were reported for total yield, marketable
yield, TSS, weight of ‘A’ and 'B' grade bulbs and plant height. However, high heritability coupled with high genetic
advance present in the characters i.e. total yield, marketable yield, weight of 'A’' and 'B' grade bulbs revealed that
selection pressure can be exercised profitably for improvement in these characters so as to increase the genetic
potentiality of some of the promising lines. Correlation coefficient between the attributes revealed that wt. of ‘A’ and
'B' grade bulbs had direct positive significant association with marketable yvield and total yield. Similarly marketable
yield also had positive and significant association with total yield. The entire data generated from evaluation trial of
209 germplasm lines were subjected to multivariate analysis. A total of 21,736 D values corresponding to all the
209 possible pairs of lines were computed as per the method suggested by Rao (1952). The intra cluster distance
was maximum in cluster [V in which maximum number of genotypes (35) were grouped followed by cluster VIII (26).
The inter cluster distance was maximum between lll and V1 (37.22) followed Il &VI(34.63) and | &V (32.29).

Table 4: Cluster means for 14 aftributes of 209 landraces of short day onion grown in late kharif
fem)  (m) (ko) m) fm) () Ako) Blke) CTha) (%) €4 (ko) (ko)
56.64 919 1.36 0.35 0.42 4720 497 105 1.74 079013 13.65 3.58 433
SR SO0 5 038 Q68 s 506 B0 ST ) OIS 3T 42 ) s 5]
s s SRS Al 0464 419 509 1.85 Léd 050 028 1340 400 507
4082 9585 143 034 Q58 405 491 " 093 EO3 030 SaE ST Ra 3T 3 ah
5453 1020 143 034 052 409 4468 102 095 042 010 1338 240 3.04
5944 S10:14 - 1.38 - 0.3] Q65 433 486 077 062 028 010 1264 168 224
5628 892 125 @ 034 057 429 482 123 Ehh o044 S 1R -305 383
Sdan: SO e SN 3A Sle5E 3 400 A R0 RS SR ST edE s 340 443
: S463: FFR 3 036 059 499 400 AR 2R 028 T0dE S0 34y 458
10. 51.04 8921 e R B e e B i e B e i s b e e o ]
HE 51.84 889 1.19 034 052 - 430 493 119 “ 141 033 "035 51223 293 446
i Sde SREE e g R 0 06 O a0 e e S AT AT Y
Mean 5684 960 134 035 058 - 433 496 496 135 042 027 1257 309 418

St PH NL CT 5BW NT PD ED W. WL WL Boers TS5 MY TV

0 W N oA wN g

On perusal of mean data it is revealed that, cluster |l recorded maximum total yield and marketable yield
followed by cluster lll, cluster IX and cluster XI. Thus it is indicated that the entries present in cluster | & |l were the high
yielders with divergent background and can also be employed in breeding programme for production of F, hybrids
and as well as transgressive segregants. The results of divergent analysis further strengthened the identification of 15
top performing lines for yield and other attributes. It is revealed that the attribute TSS has contributed maximum
towards genetic divergence followed by total yield, weight of 'B' grade bulbs and weight of ‘A’ grade bulbs. However,
the marketable yield contributed to minimum divergence.




1.6 Performance of elite lines for yield and other quality parameters

On perusal of results, it is indicated that, the check variety B-780, showed supremacy in yield followed by
Agrifound Dark Red, NRCOG-670, NRCOG-595 and Composite. 11 entries in total yield, 8 in marketable yield,
10 in ten bulb weight, 9 each in ‘A’ and 'B' grade bulbs, TSS, equatorial diameter, 10 each in polar diameter, collar
thickness, neck thickness and & each in number of leaves and plant height showed superior performance in
respective attributes. Further, it is indicated that, significant yield losses were observed from total yield to marketable
yield. It ranged from 15.73 % (B-780) to 112.35 % [MN-53) Maximum yield loss wos observed in N-53 followed by
NRCOG-546 (74.46), N-2-4-1 (59.12), NRCOG-571 (47.0), Agrifound dark red (45.76%) and NRCOG-650
(41.07). Further, it is indicated thot there is need for improvement in terms of reducing losses in these vorieties, so as
to achieve the genetic potentiality of these lines for commerciol exploitation.

Rabi

1.7 Performance of 195 lines of rabi germplasm for yield and quality

195 lines of rabi germplasm were evaluated in 3 replications in RBD. Results revealed that, significant
differences were observed among the genotypes tested for all the characters. NRCOG- 1096 (35 t/ha) showed
supremacy in the total yield followed by 639 (32.1 t/ha), 1099 (30.0 t/ha), Composite (25.0 t/ha) and 870 (24.2
t/ha). For marketoble yield NRCOG-639 (31.4 t/ho) showed supremacy in yield followed by 1099 (24.3 t/ha), 870
{21.8t/ha) and Compasite (21.6 t/ha),

Table 5: Performance of top 10 lines in rabi 2003-04

[ ) [T M | S ] IR R R (] R T
TY(Kg) Acc 1096 639 1099 COMP 870 131 595 1015 651 57
- Meon 350 321 - 300 250 242 242 240 230 229 229 13
MY[Kgl Acc 639 1099 870 COMP 571 1096 294 711 650 131
| Meon 314 243 218 216 214 213 200 210 206 204 108
BWlal | Ac  COMP 1096 1099 201 732 696 N-2-4-1 205 651 Al

Meon 5633 5200 4900 4B.66 4833 4800 4733 4600 4600 4500 3095

EDfem) Acc 1096 B73  N-24-1 COMP 1099 1002 696 201 202 179
I Mean 489 469 4484 462 461 454 454 452 457 452 377
POfeml| Acc 1096 COMP 1022 873 57 ALR 1013 1089 131 179

| Mean 449 433 423 422 42 407 4.04 4.02 4.01 4.01 316
DM | Acc 704  B99DR 530 893 894 895 896 206 929 951
i Mean 11000 11500 11500 11500 11500 11500 11500 11533 11433 11733 12653
CTlem) Acc 906 905 954 530 914 941 23 981 958DR 733

Meon 071 071 071 071 072 0.72 0.72 0.72 0.72 073 082

Nifem) Acc 992 972 981 912 874 900 907 63 908 121-0R

_ Mean 019 020 021 021 022 022 023 024 024 024 033
T5S(%) Acc 687  KS5I9R 710 N-241 COMP AR 444 613 83 734

L Mean 1548 1464 1416 1376 1366 1362 1356 1346 1318 1313 1145
NL Acc 976  KSI9R 595 1046 709 1017 1041 109 1099 988

| Mean 1020 9.80 260 9.50 7.40 940 .30 920 9.20 9.10 776

PH{em] Acc 1041 COMP 872 Pwsa 1046 168  DRlocol 1015  Pusa 687

Meon 4932 4658 4620 4599  455] 4525 44464 4458 4455 4426 3826

Wide yield gop between total yield and marketable yield was present in accessions NRCOG-1094 end
1099. Accession NRCOG-704, 8990DR, 530, 893, 894, 895, 8964, 206 and 929 came to maturity in 110-114
days. Neck thickness was minimum in 10 accessions viz. NRCOG-992, 972, 981, 212, 874, 900, 907, 43, 908
and 121-DR. TS5 was high in NRCOG-689 (15.48%) and K-519-R {14,64%). However eight accessions registered
TSS between 13t 14.




Annual Report 2003-04

1.8 lIdentification of enion germplasm lines suitable for growing in all the three seasons

44 genotypes have been identified from the germplosm grown in kharif (115 lines), late kharif (209 lines) and
rabi (195 lines), which are grown in all the three seasons in order to identify suitable lines with high yield potential
grown in all the three seasons. The data was analyzed and results revealed thot significant differences were observed
for all the charocters studied in 44 genofypes. The perusal of results revealed that, outof 15 genotypes, 11
genotypes performed well in both fotal yield and markefable yield. A wide variation from total yield to marketable
yield wos observed in the lines MRCOG-906, 910, 958 and 954, Stability analysis of experimental data revealed
that, the genotypes NRCOG-888, 910, 922, 944 and 946 are found fo be stable in performance with respect to
marketable yield, recorded below unit regression coefficient with minimum deviation from regression, indicating
their stability in unfavourable environments and suitable for cultivation in all the three seasons.

Table &: Performance of superior genotypes grown in all the three seasons

TY MY 5 BW ED PD TSS NT NL PH

‘Lines  [kg) Lines (kg) Lines (kg) Lines (cm) Lines (em) Lines (%) Lines (cm) Lines (em) Lines (em)
NRCUG-_B‘?E 355 893 334 85 031 8BS 522 85 4._3{} 1012 12.42 ‘956 040 85 283 85 5387
MRODG- #38 327 938 3.6 &% 02% 1012 489 995 4.00 85 1222 941 041 908 (15 1012 -53.37
NRCOG-944 324 911 306 1012 028 952 475 925 389 883 1219 99 041 938 910 955 5013
MRCOG-901. 304 950 299 940 028 BBR '4.45 952 3BB 905 11,87 946 041 955 8% 905 4945
MRCOG-85 205 944 291 201 027 873 444 938 387 214 1184 943 04 995 8B0 893 4903
NRCOG-904 304 927 2.8? 893 027 954 441 1012 3.88 818 1L74 952 041 954 877 S04 4776
MREOG-925. 302 BS 287 925 027 995 440 9244 385 995 T1.72:9017 042 893 8468 961 47.51
NMRCOG-950. 3.02 923 284 9520 026 925 460 BBE 381 994 11.71 B93 042 901 847 995 4590
NRCDG-‘??4 298 888 283 938 0.26 038 458 ‘940 375 240 1145 Y05 042 994 844 940 44,78
NRCOHG-B88 297 905 282 905 0246 940 457 954 372 954 1163951 043 1012 8460 901 4477
NRCOG-910° 295 1012 282 %55 024 905 452 994 372 915 11:43 911 043 940 B55 914 44462
NRCOG-P05 294 915 279 BBE 026 944 450 995 37 Fﬁ'? 11.59 958 044 ‘950 842 ?IS 4440
MRCOG-915 293 952 278 950 024 94 450 958 3,6!_3 269 1157 955 044 96l 842 907 4613
MNECOG958: 292 901 2377 911 0325 215 449 914 367 910 1156 938 044 997 837 938 45608
NRCOG.954 292 925 277 918 025 950 447 B93 3465 950 11.54 940 044 958 832 954 45.07
GM 2.87 274 D.‘J.‘ﬁ 4 48 3.64 11.41 0.42 8.23 44.01
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On perusal of results, it is indicated that, 19 genotypes each in total yield and marketable yield, 14 in 5 bulb
weight, 20 in equatorial diameter and 16 in polar diameter, 22 in TSS, 18 in plont height and 20 each in neck
thickness and number of leaves showed the regression coefficient less than unity. A genofype is considered to be
stable in perfarmance, if it has high mean pedermance, unit regression coefficient and least deviation from
regression. A total of 8 genotypes recorded higher yield > 30.0 t/ha of total yield in all the three seasons [NRCOG-
85, 893,901,906,925,938 and 950) and 28 genotypes registered >25.0 t/ho for marketable yield for all the
three seasons indicafing that there is an ample scope fo identify stable onion genatypes which could be cultivated
for all the seasons. Four germplasm (NRCOG-85, 893, 901 and 944) recorded high fotal yield, marketable yield
and 5-bulb weight with below unit regression coefficient. The germplasm lines NRCOG-206, 925, 938 and 950,
even though they recorded high yield, but the regression coefficient is very high for yield atiributes. However, these
entries registered less than unit regression coefficient far growth aftributes such as plant height, number of leaves
and neck thickness. Similarly, in cose of marketable yield, o total of B genotypes (NRCOG-888, 210, 211, 922,
927, 944, 244 ond 1012 recorded the bulb yield of =25.0 t/ha with unit regression coeflicient. Among oll the
entries, NRCOG-BB8, 210, 922, 944, 946, and 1012 registered unit regression coefficient for total yield,
marketable yield, 5 bulb weight with minimum deviation from regressions. These entries registerad unit regression
coefficient coupled with low values of ecovalence indicating thot these lines can be successfully cultivoted for oll the
three seasons.




The NRCOG-910 recorded minimum regression coefficient and stable performance with respect to
equatorial and polar diameter and 755, As such the NRCOG-910 can be used in breeding programmes fo increase
bulb size. In general there is a great demand for onion bulbs possessing globe shape, minimum neck thickness,
moderate 5 bulb weight coupled with good TSS. The genotypes NRCOG-888, 901, 905, 211, 930 can be
successfully used in breeding programme with an objective to increase polar diameter of the bulb, as these are
stoble with minimum ecovalence in expression of the atiributes and in different cropping seoson. Further results
indicated that the genotypes NRCOG-888 (xi=28.3 t/ha, bi=0.83, ¢'di=0.11 and wi=0.20), NRCOG-910
(§i=27.5 tfha, bi=0.91, $'di=-0.05 and wi=0.15), NRCOG-922 (xi=27.3 i/ho, bi=0.86, s'di=0.16 and
wi=0.10), NRCOG-944 (xi=29.2 t/hag, bi=0.92, s°di=0.02 and wi=0.22) and NRCOG-946 (xi=25.9 t/ha,
bi=0.93, s'di=0.36 and wi=0.54) showed superior and stable performance in all the three seasons and as such
these lines can be suitable under unfavorable experimental conditions.

1.9 Evaluation of elite lines in rabi

11 elite lines along with 5 checks were evaluated in é m’ plots in 3 replications during rabi 2003-04. Results
revealed that significant differences were cbserved in the elite lines for the characters total yield, marketable yield,
Wi. of ‘A" 'B'and 'C' grade bulbs, polar and equatorial diameter, days to maturity, neck thickness and plant height.

On perusal of results, it is indicated that NRCOG-595 (32.2 t/ha) showed supremacy in yield followed by
NRCOG-597 (30.9 t/ha), NRCOG-670 (30.5 t/ha), NRCOG-571 (30.0 t/ha), NRCOG-654 (29.7 t/ha) and
MNRCOG-546 (29.61/ha). In cose of marketable yield, NRCOG-595 (28.6 t/ha) recorded maximum yield followed
by NRCOG-597 (28.3 t/ha), NNCOG-654 (26.91/ha) and NRCOG-546 (26.2 /ha).

Table 7: Performance of elite lines in rabi 2003-04

TYig 1331 1346 17.80 18.04 1588 18] 1936 1834 1614 17.84 931 1262 1508 1413 1266 1522 1549
Trgha) 22) 224 296 300 264 309 322 305 268 297 155 210 251 235 210 2535 2575
MYl 1225 1215 1575 1546 1333 17.03 17.18 1473 14.83 1691 847 1017 1448 1274 1118 1405 1376
MYjho 204 202 2621 257 202 283 286 245 247 269 141 169 244 212 186 234 2289
5BW kg 020 019 018 018 018 018 018 017 017 020 018 02 021 020 021 020 019
KBW(g 133 225 340 426 325 336 326 293 403 313 286 077 285 271 115 32 279
'BEW (gl 07.03 612 863 748 691 961 1055 763 781 903 451 512 732 267 611 370 690
CBWig) 388 378 371 351 316 405 336 416 298 409 095 428 463 735 391 715 406
EDfen) 504 441 454 456 458 477 519 4927 456 449 454 376 420 392 411 398 448
PDfow) 466 371 392 388 358 419 454 438 360 358 355 314 350 344 350 325 378
DM 124.00 122,00 126.00 12600 12200 12500 12600 12800 122.00 124.00 12300 11866 118:66 114600 11600 116,00 12210
‘G 098 0m2 1oy 098 030 105 101 082 101 107 093 077 087 091 08 113 095
NTm) 035 046 041 041 052 038 036 032 054 047 056 0544 050 050 044 054 045
TSSMRL 1181 1246 1213 1308 1249 1214 1205 11.88 1237 1209 1217 1121 1140 1107 1181 1176 1201
ML B76 853 923 883 870 B93 873 BO0 873 89 826 836 B23 843 BOI 905 848
PHioml 5484 49.58 5452 5608 5571 5637 5727 5549 5748 5332 5511 4374 4512 4821 4240 5880 5276

However, weight of 'A' grade bulbs was maximum in NRCOG-571 (4.26 kg) and NRCOG-650 (4.03kg).
In spite of the fact that the lines NRCOG-595 and 597 showed supremacy in total and marketable yield, weight of
‘A grade bulbs (3.26 and 3.36 kg) were very less but weight of 'B' grade bulbs was maximum. Hence there is o need
forimprovementfor increasing 'A’ grade bulbs in these two elite lines.

All the elite lines showed maturity between 122-128 days whereos checks varieties came to maturity
between 116-118 days. Meck thickness is minimum in elite lines compared o check varieties. Similarly TS5 is in the
range of 12.00-13.00 whereas T5Sis 11.00 in check varieties.




2.0 Breeding White Onions for Processing and Desirable Horticultural Traits

<
2
fcg Rabi 2002-03
o
CE 2.1 Evaluation of white onion germplasm during rabi 2002-03
g_ 343 germplosm collected from various parts of the country were evaluated during robi 02-03. The crop wos
2] transplonted on 1.1.03 inthree replications (Table 8 & 9).
_g Table 8: Rabi White Onion Germplasm 2002-2003
E I .-.-.r-,-'-;'-;-.-'* . f ::"-':;. 1 i
< ! N == )
NT 0.3-0.87 Below 0.5 em 15
A (%) 0.080.80 Above 40% 128
D (%) 0.0- 8.09 Below 5% , 121
D%- Shﬂre 55 4
Bolf (%) 0.0- 10.52 Below 1%, 282
0% Share 258
Horvest (%) '27.86-100.0 Above 85% 332
iy ' Above 90% 304
Marketable (%) 28.14-100.0  Above 75% 281
Equ./ Polar ratio 1.04-1.59 Below1.2 47
DM 109- 129 109 days 1
(Earliest maturity)
T55 (%) 8.3-13.55 Sig. Sup Over P S. 31
MY {t/ha) 3.17- 60.14 Sig. Sup Over P S 103
TY (tha) B.33- 65.76 Sig. Sup Over B'S 148

Table 9: Top 10 white onion germplasm during rabi 02-03 (out of 343 entries)

o TSS% Mk MY(thd) TYffh) DM
o e : . %“IE‘{%} = = === : = =
P-é 13.55 W-002 100.00 W-141 &0.14 W-407 65.76 W.227 109.00

W-023 13.50 W-115 100.00 W-078 54.43 W-411 63.50 W-135 110.67
W-052 13.48 W-215 100.00  W-407 53.33 W41 £0.98 W-247 110.67
W-070 13.40 W-43% 957.85 W-363 53.12 W-075 5%.10 W-254 110.67
W-029 13.30 W-417 99.78 W-003 51.35 W-078 58.45 W-067 111.00
W-074 13.30 W-173 §9.54 W-D88 50.98 W-421 58.24 W-113 111.00
W-048 13.28 W-199 79.47 W-404 49.38 W-088 57.60 W-117 111.00
W-047 13.20 W-354 99.44 W-421 49.31 W-103 57.05 W-139 111.00
W-295 13.15 W-337 099.25 W-351 49.16 W-003 56.6% W-1464 111.00
W-237 13.14 W-361 99.25 W-337 49.13 W-363 56:12 W-17¢4 111.00
W-231 1330 W-312 99.18 W-077 48.90 W-433 5528 W-198 111.00
PSofed 112 PSofed 95.55 R Safed 28.52 PSoled  29.69 P Sofed 124.00

Significantly higher marketable yields (60.14 to 35.07 t/ha) were recorded in 103 enfries over P Safed (28.5
t/ha) and 148 entries gave significantly higher total yield (65.76 to 37.02 t/ha) over R Saled (29.69 t/ha).
Marketable and tofal yield ranged between 3.17 to 60.14 t/ha ond 8.33 to 65.76 t/ha, respectively. 18 entries
recorded significantly higher TSS (13.55 fo 12.72%) over rest of the enfries. 31 entries had T35 in the range of
13.55 to 12.25%, significantly higher than P. Safed (11.42%). Early maturity between 109 to 113 days ofter
planting was recorded in 38 entries, while in P. Safed and PKV White motured in 124 DAP and AFW matured in 122
DAP Marketable yield ranged between 28.14 to 100%. 281 entries had more than 75% marketable bulbs. 121
entries had doubles less than 5% and no doubles in 55 entries.




2.2 Performance of bulb to row progeny for high TSS in white onion during rabi 2002-03

More than 100 individual bulbs were selected for high TSS from germplasm and were multiplied separately,
The bulb to row progenies of these bulbs were raised during rabi and harvested during May 03. These bulbs were
kept in storage and TSS of all the bulbs in the progenies were recorded and mean T5S of the progeny wos
calculated,

The results were quite encouraging. About 30 bulbs to row progeny gave mean TS5 chove 16% to 20.81%.
High TSS bulbs above 17% were selected and planted in massing cages in different groups i.e. the bulbs having 17
fo 19% TSS within the progeny were grouped in one massing net and bulbs obove 19% TSS were grouped in
another cage for further multiplication and selection. One of the line had original TSS of 23% and mean TS5 of its
progeny from 70 bulbs was 20.81. More than 17% mean TSS was recorded in 20 bulb to row progenies.

Kharif 03-04

2.3 Evaluation of white onion germplasm during kharif 2003-04

Overall 335 white onion germplasm lines collected from different parts of M.P, Maharashtra and Guijarat
were evaluoted during kharif season 2003 olong with & white check varieties viz. Phule Safed, P-6, AFW, Udaipur-
102, INDWO-85 and PKV white. The crop was planted on 22 July 2003 and came to harvest after 91 1o 115 days
of planting.

Table 10: Performance of white onion entries during kharif 2003 for various characters

0.0-59.74

o

s, (%)

D grade bulbs (%) 0.057.10 Below 5% , B3
(% Share 13

Marketable (%) 32.82-97.99 Above 75% 195

DM F1-115 91 days (Earliest 2
micturity)

TS5 (%) 8.53-13.96 Sig. Sup Over P S, 254

MY (t/ha) 1.33-42.78 Sig. Sup Over P 5 7

Table 11: Top ten entries of white onion germplasm during kharif 03-04 for various characters
in descending order out of 332 germplasm

Enfries MY  Enfies TV Eniies DM Entries %pl stand
(t/ha) (t/ha)
w-355 42.78 w-355 43.67 w-112 91.00 w-160 Q6.67
w-364 39.43 w-366 43.59 w-135 21.00 w-2B6 98.67
w-448 36,12 w448 42.19 w-113 92.67 w-314 @5.67
w-397 35.14 w-174 41.87 w-118 92.67 w-041 Q4.67
w-302 34.52 w-387 41.76 w203 22.67 w-393 94.33
w174 33.94 w-302 41.28 w-212 9267 w139 93.67
w-352 33.59 P Safed 40.99 w-011 @3.00 w229 93.67
w-341 33.55 w021 39.39 w-179 93.00 w-355 93.33
w-306 33.10 w-030 39.04 w-198 23.47 w-459 23.33
P Satfed 32.89 w-041 38.93 w-185 4.00 P Sofed 93.33

P Safed 32.89 P Sofed 40.99 F Safed 109.33 P Sofed 93.33
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Neck thickness before harvesting was recorded which ranged between 0.80 to 1.71 cm. 88 entries showed at
par and significantly smaller neck thickness ranging between 0.80 to 1.08 em, whereas, it was 1.48 cmin Phule Safed,
1.33 in Udaipur-102 and 1.19 in AFW. TSS during kharif season voried fron 13.96 to 8.53%. 5 enfries gave
significantly higher and at par TSS than rest of the entries (13.96 to 13.19%). Among variefies, AFW hod 13.92% TS5,
while Phule Safed had 2.99%. 254 number of germplasm (13.96 to 11.01%) gave significantly higher TSS thon R
Safed. Marketoble percent were high in 107 enfries ranging between 97.99 to 78.22, whereos, in Phule safed, AFW
and PKV White it was 80.36, 59.33 and 64.67%, respectively. In case of marketable yield, 2 germplasm viz. w-355
[42.76 t/ha) and w-366 (39.63 t/ha) gave highest ot par marketable yield than rest of the entries and checks. 24
entries were af par with Phule Safed (32.89 t/ha). Marketable yield ranged between 42.78 to 1.33 t/ha. 15 entries
recorded at par and significantly highest tofal yield (43.67 to 36.49 t/ha) than rest of the entries including FSafed
(40.99 t/ha) and 20 entries gove at par yield with P Safed. Days to horvest varied between 91 to 115 days after
transplanting. 87 entries were earliest in maturity and ranged between 91 1o 99 doys affer transplanting, while ESafed
took 109 days after planting. Percent plant stand were highest in 75 accessions ranged from 96,67 o 81.33%.

2.4 Evaluation of white onion germplasm during kharif season (being evaluated since 2001-04)

50 white onion germplasm including white check Phule Safed, were evaluated during kharif 2003 which
were olso evaluated during kharif 2001 & 2002. The crop was planted on 22 July 2003 in a randomised block
design with three replications and harvested after 91 1o 115 days of planting.

Table 12: Performance of Kharif White Onion Germplasm 2003-04 from w-393 to w-4435

MT (after harvest] 0.42- 0.81 Below 0.5 cm 2

NT (Before harvest) 0.89- 4.52 Below 1.0 cm f
A Grade bulbs (%) 0.0 44,54 Above 40% 4
D Grade bulbs (%) 1.83- 55.16 Below 5% , 13

(¥ Share: o
Marketable bulbs (%) 40.47- 94.65 Above 75% 25
D @5- 115 95 days

(Earliest maturity) 3
TS5 (%) 9.99-13.92 Sig. Sup Over PS. 4
MY (t/ha) 6.89-35.14 At par with P S 4
TY (t/ha) 10.09-41.76  AtparwithP S 4

This year P Safed gave higher total and marketable yield 40.99 and 22.89 t/ha, respectively. While in
previous kharif season the marketable yield was 3.20 and 14.56 t/ha ond total yield 8.70 and 24.03 t/ha in kharif
2001 and 2002, respectively. Accession w-397, w-408, w-411, w-418 and w-404 gave total yield of 41.76 to
32.75 t/ha during 2003. Marketable yield was also high in accession w- 397 (35.14 t/ha). Marketable yield over
three years pooled dota ranged between 23.95 to 4.31 t/ha. 3 eniries w-397, w-404 and w-393 gave higher yield
of 23.95 ta 17.50 t/ha over P Safed (16.88 t/ha). Total mean yield over three years was high in w-397, w-408, w-
418, w-393, w-404 and w-411 ranged between 31.23 10 24,70 t/ha, whereas, it wos 24.57 t/ha in PSafed. T35 in
these germplasm ranged between 11.92 to 9.90%. Vaoriety PKV White recorded highest TSS 11.92%. 8 entries had
pooled TSS between 11.03 10 11.92% during 2001 to 2003, while it was 10.68%in . Safed.




Table 13: Top ten kharif white onion germplasm out of 50 entries in descending
order ( Mean of three years 2001-04)

23.95 w-397 31.23 Fwwium 11.92

-.w-stm 1837  PKVwhite = 28.95 w-406 11.91
w-393 17.50 w-408 27.22 w410 11.53
P Safed 16.88 w-418 2701 | w427 11.34
w-418 16.78 w393 25.02 w411 11.27
w419 15.43 w-404 2491 | w425 11.23
w411 15.28 w4l 24.70 w-409 11.19
w415 15.04 P Safed 24.57 w-400 11.05
w421 14.90 w-421 24,40 w-399 11.03
w-408 14.89 w-419 24.24 w-418 10.90
w413 14.08 w-415 23.97 w426 10.90

2.5 Evaluation of white onion elite lines during kharif season 2003-04

Nine elite lines were identified from 52 germplasm evaluated for two seasons ond planted on 25 July in
randomised block design with three replications in a plot size of 6 sg. m. on raised bed along with 4 checks.

Table 14: Performance of white elite lines during kharif 2003

APW 13.94 w-448 82.79 w-397 3292 w-397 38.346 w-420 112.00
w-420 11.94 w-3%97 82.23 w-d48 30.34 w-448 37.43 Udoipur  113.67
-102
w421 11.90 Udaipur  B0.59 P Sofed 28.47 P Safed 34.82 w404 115.33
-102
FEY 11.87 P Safed 80.20 w-404 25.01 w-404 33.14 w-419 115.33

White
w-397 11.76 w-404 77.93 Mean 23.31 w-411 31.28 w-421 115.33
w419 11.42 w420 69.19 w-419 21.13 w-419 28.88 P Safed 115.33

Udaipur- 11.33 w-419 67.04 w-d411 19.84 w-421 28.59 w-d 18 117.00
102

w-408 11.32 w-411 64.47 w-420 18.55 w-408 28.57 w-448 117.00

w-418 11.31 w-421 61:37 Udaipur 17.20 w-418 28.38 PRV 117.00
-102 White

w-411 11.24 w-408 60.33 w-421 17.88 w-420 27.80 w-408 118.67

w-404 11.21 w-418 58.44 w-408 16.34 PRV 25.25 AFW 118.67

White
w-448 10.08 PKV £3.10 w-418 15.26 Udaipur  21.59 w327 122.00
White -102

P Sofed 9.99 AFW 50.87 PEV 13.56 AFW 14.74 w411 122.00

White

A
@

e
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Marketable yield was statistically at par in three entries viz. W-397 (32.92 t/ha), w-448 (30 t/ha) and w-404
(25.01 t/ha) with P Safed (28.47 t/ha). Total yield wos olso at par in 4 entries viz. W-397 (38.36 t/ha), w-404
(33.14 t/ha), w-448 (37.73 t/ha) and w-411 (31.28 t/ha) with P. Safed (34.82 t/ha). In previous two years i.e.
2001 and 2002 kharif season, P Sofed yielded poor marketa ble yield of 3.20 & 14.56 /ha ond tofal yield of 8.70 &
24,03 1/ha, respectively. Good yield during this year may be due to less rainfall as compared to previous years.
Total yields in varieties PKV White, Udaipur-102 and AFW was 25.25, 21 59 and 14.74 t/ha, respectively.
Percentage marketable bulbs were highest in w-448 (82.79%) followed by w-397 (82.23%), whereos, it wos 53.10
and 50.87% in PKY White and AFW, respectively. Eight enfries had significantly higher TSS {ranging between 11.21
to 11.96%) over P Safed (9.99%). TSS in AFW was high 13.96%, but yield wos very less (7.98 t/ha). Neck thickness
(before harvest) was maximum in P Safed (1.58 cm) whereas, in these lines it varied between 1.19to 1.44 cm.

7 6 Evaluation of white onion massing lines during kharif 2003-04

45 massing lines selected on the basis of one-year yield performance and round shape of bulbs were
evaluated during kharif season. These were planted in three replications in plot size of 1.05sq. m.

Table 15: Performance of fop 15 white onion selected massing lines during kharif

w-448 47.27 w-448

PSafed 46.52 w-306 38.65
w-314 4601 W-448 (Sc & cc) 37.26
W-448 (Sc & cc) 44,02 w-174 35.89
w-306 43.08 w-397 35.76
w-174 41.89 w-314 34.94
w-397 41.40 P Safed 34.76
w-021 40.49 w-009 33.67
w-411 37.84 w-411 32.54
w-017 37.62 w-160 30.27
w-011 36.25 w-168 29.11
w-307 35.86 w-011 28.89
w-021 (pink) 35.79 w-017 28.38
w-009 35.60 w-307 27.55
w-031 35:33 w-319 26.78

8 massing lines showed at par total yield (ranging between 47.27 to 40.49 t/ha) with P Safed (46.52 t/ha)
and 13 lines for marketable yield (40,7 to 27.535 t/ha) with P Safed (34.76 t/ha). Days to maturity were significantly
carlier i.e. less than 103 days after transplanting (upto 97 DAT) in 10 entries over P Safed, which took 110 for
maturity after transplanting. Marketable yield was at par in massing line w-168 (29.11 t/ha) with P Sofed
(34.76t/ha, but itwas 9 days earlier in maturity than P Sofed.

!
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Late Kharif 03-04

2.7 Evaluation of white onion germplasm during late kharif 2003-04

273 white anion germplasm were evaluated including checks during loie kharif. Highest total yield of 81.50
t/ho was recorded in w-4 18, which was significantly superior over Phule Sated (70.17 t/ha) and of par with w-415
(76.94 t/ha) ond w-036 (74.02 t/ha), which was followed by w-408 (71.17 1/ha). Total yield above 50 t/ha was
recorded in 127 entries. Marketable yield was significantly superior over Phule Safed (45.81 t/ha) in 7 entries.
Marketable yield above 40 t/ha was recorded in 71 entries. Percentage marketable yield ranged from 98.81% to
11.24% in the germplosm lines. Though the total yield was highest in w-418, w-415 and w-036 but marketable
yield was only 36.94, 28.06 and 36.13 t/ha, respectively. There is lot of scope to exploit yield potential of these
germplasm by making thorsugh selections over generations and the work is in progress.

Days to maturity in the germplasm varied from 108 to 135 doys after transplanting. 21 germplasm were 13
to 20 days earlier in maturity with higher marketable/ fotal yield above 40 and 45 t/ho, respectively. Germplasm w-
011, w-393, w-025, w-026, w-245, w-021, w-197, w-433, w-042, w-208, w-008, w-024, w-209, w-039, w-
189 and w-434 had total yield more than 50 t/ha with maturity in 118 days or even less than 118 days after
planting.

Bolters ranged between 0 to 70.38% in late kharif. 61 germplosm recorded no bolters and 4 germplasm had
no doubles. Less than 10% doubles were recorded in 49 entries. TSS during late kharif varied from 14.74 to
10.66%. 43 germplasm had significantly higher TS5 ranging between 14.74 to 12.76 % over Phule Sofed
{11.86%). Germplasm w-406, w-322 and w-340 had at par and highest TS5 (14.74 10 13.85%) over all the
entries. TSS above 13% was recorded in 19 germplasm, but total yield above 50 t/ha with TSS above 13% was
recorded in 6 entfries. Marketable yield (35.24 1o 53.41 t/ha) along with TSS [more than 13%) were also highin é
enfries.

Table 16: Performance of white onion germplasm during late kharif 2003-04 for various characters

—

AGrade Bulbs (%) 0.00-81,00

D Grade Bulbs (%) 0.00-82.88 Below 10% , 49
5% Share b
Bolters (%) 0.00-70.38 Below 5% , 178
0% Share &1
D 108-135 Earliest maturity 12 (108 doys)
TS5 (%) 10.664-14.74 Sig. Sup Over P 5. 44
MY (t/ha) 5.00-56.55 Yield above 40 {i/ha) 71
TY [i/ha) 20.14-81.50 Yield above 50 (t/ha) 128

2.8 Evaluation of white onion germplasm above w-393 for three years during late kharif
(2001-04)

49 germplasm were evaluated for three years during late kharif. On the basis of mean total yield, more
than 10% yield over Phule Safed {52.01 t/ha) was recorded in 6 germplasm viz. w-415, w-418, w-421, w-404, w-
419 and w-408 which ranged from 67.32 to 57.35 t/ha. Marketable yield more than 10% over Phule Safed was
recorded in 5 lines (w-429, w-417, w-434, w-396 and w-393). Those germplasm lines having high yield potential
but less marketable yield can be exploited after selection over generations. And those germplasm have higher
morketable yield can be tested in large frials. TSS in w-406 was highest (14.10%) which was followed by w-410

(13.44%) and w-423 (13.40%).
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Toble 17: Top 10 entries based on mean of three years during late kharif 01-04
in entries from Acc. No w-393 to w-445

43.69 Ais 67.32 w-406 14.10
w=.41-?-" 36.37 w-418 65.91 w-410 13.44
w-434 3633 | w421 59.34 w-423 13.40
w-396 34.58 w-404 58.50 w-427 13.29
w-393 34.25 w-419 57.70 w-395 13.19
w-422 33.29 w-408 57.35 w-425 12.96
w-440 32.63 w-394 56.99 w426 12.79
w-435 31.77 w-420 55.21 w444 12.79
w-432 31.44 w-407 54.56 w416 12.77
w-439 31.20 w-401 54.04 w-429 12.73
P Safed 30.44 P Safed 52.01 P Safed 11.61

2.9 Evaluation of white elite lines during late kharif 2003-04

Nine elite lines were selected on the basis of two years of performance and evaluated in bigger plots along
with checks on drip irrigation system. Total yield wos significantly higher in w-429 (40.49 t/ha) and marketable yield
in two elite lines viz. w-429 (31.92 t/ha) and w-393 26.13 t/ha) over Phule Sofed (34.37 t/ha and 20.14 t/ha,
respectively). Though the total yield of AFW and PKV White were significantly high but marketable yields were only
18.46 and 10.50 t/ho, respectively. High yielding lines also matured in 128 days after transplanting (DAT) as
compared with AFW (131 DAT), Phule Sofed (133 DAT) and PKV White (138 DAT). More than 70% marketable
bulbs were recarded in 4 lines. Marketable bulbs were quite less in Phule Safed (58.11%), AFW (38.67%) and PKV
White (31.37%). Less than 10% bolters were recorded in 6 elite lines. All the varieties recorded more than 25%
bolters during late kharif. PKV White recorded moximum bolters of 41.16%. Less than 10% doubles were recorded
on w-440 and 4-417. Doubles in Phule Safed wos 13.701, PKV White 17.73%, AFW 25.17% and Pusa White
28.08%. Significantly high T5S were recorded in two elite lines and two varieties (ranging between 13.77 to
13.32%], but marketable yield of these varieties (PKV White and AFW) were very less as compared with these elite
lines.

Table 18: Performance of white elite lines during late kharif 2003-04

Lines D(%) Lines  Bolters(%) Lines MY (t/ha)  Lines  TY (t/ha)
w440 7.21 W-3964 3o w-d 29 31,92 w-429 40.49
W-417 8.43 w429 3.64 w-393 2613 AFW 38.20
w-393 11.32 W.417 541 W-440 23.46 w-393 34.85
w-429 12.22 W-440 5.89 W-422 21.79 w-418 34.42
P Safed 13.70 W.422 8.99 W-394 20.87 P Safed 34.37
w-d 44 14.146 w-393 .62 P Safed 20.14 W-440 33.55
W.422 14.21 w-418 13.67 w-418 19.34 PEV White. a3:14
w-413 1512 w-444 23.55 W-417 18.86 w-413 S2:.50
W-394 15.84 F Safed 24.95 APW 18.66 W-422 3227
PEY White 17.73 P White 26.53 weddd 15.30 W-394 30.93
w-418 23.77 AFW 27.31 w-413 12.00 w444 27.63
AFW 2517 w-413 2879 PV White 10.50 P White 246.31
P White 28.08 PEV White 41,164 P White Q.26 W-417 25.02



2.10 Evaluation of white massing lines and individual bulb to row progeny during late kharif
2003-04

Individual bulbs were selected in previous years and progeny were raised and in second year ogoin selected
bulbs were planted in massing cages or bulbs were selected from the germplasm on the bosis of desirable
characters and planted for seed production. Total yield in 18 massing lines ranged from 59.26 t/ha in w-302-5-3-
1{LR)-4/M-Kh to 16.83 t/ha in w-334-2/M-LK. Some of the lines were mossed in second generotion ofter single
bulb selection, thus showed inbreeding depression in some of the lines. Marketable yield ranged from 48.07 t/ha to
8.11 t/ha. Bolters and doubles were quite less in these massing lines as compared with check Phule Safed (7.25 and
15.90%, respectively). Doubles were not recorded in 4 massing lines and no bolters in 5 lines. 755 ranged between
13.8310 11.59%.

Five single bulbs selected on the basis of shape and size waos selfed. The progenies were evalucted and
inbreeding depression was observed in first generation. Bulbs will be further selected and massed in next season.
Total yield and maorketable yield wos less than the check Phule Safed. But percentage of marketable yield was quite
high i.e. more than 80% than Phule Safed (76.35%) and AFW (74.33%). Similarly percent doubles and bolters were
also less in these lines, whereas, percent doubles in Phule Safed and AFW was 15.90 and 25.44%, respectively.

Table 19: Performance of massing lines in white onion during late kharif 03-04

W-302-5-3-1- 48.07 W-302-5-3-1- 59.26

LR-4/M-Kh LR-4/M-Kh

W-429/M-LK 46.26 W-473/M-LK 57.24 W-429/M-LK 119
P Sofed 4333 P Saled 56.81 w-417/M-LK 121
w-417/M-LK 43.33 W-448-2/M-LK 54.76 W-302-5C/M-LK 123
W-448-2/M-LK 42.26 W-429/M-LK 50.43 W-348-1/M-LK 123
W-366-1/M-LK 38.81 w-417/M-LK 50.38 W-422-13/M-LK 124
W-348-3/M-LK 38.6] W-343-3/M-LK 49.38 P Sofed 125
Udoipur-102 37.90 W-302-5C/M-LK 47 .43 Udaipur-102 125
W-343-3/M-LK 37.71 Udaipur-102 46.79 W-311-2/M-LK 125
W-350-3/M-LK 37.28 W-348-3/M-LK 45.94 W-334-2/M-LK 125

Table 20: Performance of bulb to row progeny during late kharif 03-04

Udgipur-102 37.90 W-429.7/5-LK 43.14

W-311-2-1/5-LK 38.62 Udaipur-102 46.79 W-429.7/5-LK 113
W-362-1-1/5-LK 37.81 W-311-2-1/5-1K 39.48 W-431-14/5-LK 117
W-429-7/5-LK 36.39 W-362-1-1/5-1K 38.05 W-311-2-1/5-LK 121
AFW 27.86 AFW 37.69 Udaipur-102 125
W-431-14/5-LK 25.56 W-417-27/5-LK 37.56 W-362-1-1/5-LK 125
W-417-27/5-1K 25.44 W-431-14/5-LK 27.44 W-417-27/5-LK 128
P Sofed 43.33 P Safed 56.81 P Sofed 125

White elite lines were selected based on two years performance in all the three seasons for yield and storage,
which will be evaluated in large trials.
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Table 21: White elite lines based on two years performance during kharif, late kharif & rabi
(above germplasm W-393 w-445 evaluated for two years)

w-393 T55 w-395.

1 _ 5 w-394

2 w-397 ¥ w-396 ¥ w-398

3 w-404 ¥ w-404 ¥ w-401 ¥s
4 w-405 ¥ w-407 ¥s w-402 ¥
5 w-406 y w-d11 ¥s w-404 ¥s
6 w-408 ¥ w-415 ¥ w405 ¥
7 w-418 ¥ wad 17 ¥ w407 ¥
8 w-419 y w-418 ¥ w-408 ¥s
9 w-420 ¥ w-419 ¥s w-411 ¥5
10 w42l y w-420. s w-415. s
11 w-421 ys w-418 "
12 w-422 ¥ w-419 ¥
13 w-423- s w-421 ¥
14 w-429 ¥ w-422 5
15 w-432 s w-432 s
14 w-437 5

3.0 Development of Hybrids in Onion

3.1 Evaluation of onion hybrids during rabi 2003-04

Out of 73 crosses we made between inbred lines and MS 48A and 72 crosses with MS65A during May 03
only 48 F1's with M548A and 32 F1's with M545A has been planted on 25 December, 03 in replications and being
evaluated during rabi 03-04 along with 4 checks and oll the parents. Heterosis over better parent and percent
superiority over check variefies will be worked out. Seeds were produced in exotic hybrids (by forcing) and planted
for bulb production for further selection ond seeds obtained from the crosses made with Indian varieties were also
planted. The frial is in progress.

4.0 Varietal Evaluation Trials at the centre and under AICVIP
4.1 Evoluation of advanced lines during rabi 2002-03

Five advanced lines were evaluated during rabi along with 7 ofher variefies. The crop was transplonted on raised
bed under drip irrigation system on 4.1.03 in RBD with 3 replication. The plot size was 8 sq. m. per entry per replication.

Table 22: Evaluation of advance lines durmg rabi 2002-03

Lines 'C ; MY M‘f
[%} Hu!hs %) Bulhi {&n] Buibs (%) ﬂu:bs mj (%) | (/ha Whu}

B-780-5-2-1 10.98 43.86 3377 20.50 0.40 99.05  32.69 33.12
B-780-5-2-2 10.52 34.73 39.52 21,55 0.29 9772  31.86 32.24
B-780-5-3-1(Red) 10.69 40.24 42.41 15.11 0.07 99.43  37.35 37.63
B-780-5-3-1(L.Red)  10.87 40.65 36.65 17.50 0.50 9928 | 3..5¢ 37.97

ALR (NRCOG) 12.26 38.83 37.14 23.66 0.75 99.25 3371 34.02
B-780 (5C) 9.97 39.47 3407 1996 0.68 99.32  33.82 34.16
B-780 10.36 4070 3828  16.76 0.19 99.54  34.85 35.08
N-2-4-] 1196 3122 3989 2003 1.20 98.40 3507  35.58
A. Nikefan 12.44 33.19 3430 2828 2.64 95.77  2B.49 30.43
A. Kalyon 12,16 34.31 40.77 22.97 1.25 98.06  33.66 34.45
PKY White 11.32 34.97 31.84 18.25 1377 8572  31.82 37.86
P Safed 10.68 31.89 3373 1814 1467 8289  29.32 36.29
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Marketable yields were significantly higher in B-780-5-3-1 (LR} (37.57 t/ha) ond B-780-5-3-1 (R) (37.35
t/ha), over N-2-4-1 (35.07 t/ha). Total yield was highest in B-780-5-3-1 (LR} (37.97 t/ha) followed by PKV White
(37.86 t/ha) and B-780-5-3-1 (R) (37.63 t/ha). More than 40% A grade bulbs were recorded in B-780-5-2-1
(43.86 1/ha), B-780 (40.70 t/ha}, B-780-5-3-1 (LR) (40.65 t/ho) ond B-780-5-3-1 (R) (40.24 t/ho). Percentage A
grode bulb wos lowest in N-2-4-1 (31.22%). Total soluble solids during rabi ranged between 12.44% (A. Niketan)
to 9.97% (B-780 (SC)). Comparing these advance lines in three seasons var. B-780-5-3-1 (R} gove highest mean
marketable and total yield of 46.17 1/ha and 48.51 t/ha, respectively.

4.2 Evaluation of advanced lines during kharif 2003-04

Five advanced lines selected from B-780 were evaluated during kharif season 2002 with other varieties to see
the performance of selected moterials. The crop was planted on 25 July 2002 and harvested after 99 days of planting.

Table 23: Evaluation of advance lines during kharif 2003

B-780-5-2-1
B-780-5-2.2
B-780-5-3-1(Red)
B-780-5-3-1(L.Red)
B-780 (5C)
MN-2-4-1 (720)
B-780

ADR

MN-53

A Niketan

A, Kalyan

Marketable and total yield were significantly highest in B-780-5-3-1{Red) 42.54 t/ha and 44.03 t/ha,
respectively over check B-780 (34.25 & 35.85 i/ha, respectively), which was followed by B-780 (SC) and B-780-5-
2-2. Arka Niketan & N-2-4-1 (720) gove less marketable and fotal yield. All the advanced lines including B-780 took
120 -122 days after planting except N-2-4-1 (720), Rest of the varieties took 112 fo 114 days fo harvest. More than
95% marketable yield wos recorded in B-780 (SC) (96.71%), B-780-5-2-1 (96.67%) and B780-3-1(R) (96.46%).
Maorketable yield percentage in varieties A.Niketan, N-53, ADR and N-2-4-1 (720) ranged between 83.17 to
88.52%. Percentage of A grade bulbs were more in N-53 (48.25%), B-780 (SC) (48.13%) and B-780-3-3-1 (Red)
(48.06%). Total soluble solids in these varieties ranged between 12,17 in B-780-5-2-1 (L. Red} to 10.72 in N-53.

4.3 Evoluation of advanced lines during late kharif 2003-04

Six advanced lines were evaluated during late kharif on drip irrigation along with check varieties. B-780-5-
2-1 gave highest total yield of 44.85 t/ha which was followed by B-780-5-3-1(R) (43.02 t/ha) and B-780 (42.73
t/ha). All these lines were significantly superior over check variety ALR (27.26 t/ha). Marketable yield was highest in
line B-780-5-3-1 (R) (40.21 t/ha) which wos followed by B-780-5-2-1 (391/ha) as compared with ALR (29.83
t/ha), A. Niketan (27.53 t/ha), N-2-4-1 (30.28 t/ha), ADR (24.27 t/ha) and N-53 (22.94 t/ho). Percentage of
marketable yield was highest in B-780-5-3-1 (R] (93.51%) followed by B-780-5-2-2 (92.51%), whereas in check
varieties it was less than 80%. N-53 recorded lowest marketable percentoge of 59,79%. Less than 5% bolters were
observed in B-780-5-2-2 (1.65%) and B-780-5-3-1 (R} (3.14%) whereas, in varieties it was maximum up fo
24.63% in N-53 followed by ALR (16.86%) and A. Nikefan (14.98%). There were no doubles in B-780 (SC), B-
780-5-3-1 (LR} and B-780-5-3-1 (R] whereas, it wos less than 0.5% in B-780 selections. In varieties, bolters ranged
from 3.61 inA. Kalyanio 11.70%in N-53. TSS ranged between 13.79% in A, Niketan to 11.84%in N-53.
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Table 24: Evaluation of advanced lines during late kharif

=t

S

2 {t/he

':_‘:* A. Kalyan 13.15 2378 3838 1457 361 129 7673 1985 2840 138

Q|  ANiketan 1379 3464 2134 741  7.03 1498 6340 2753 4113 138

e ADR 1193 4489 1974 644 886 1181 7107 2427 4193 128

“g ALR 1304 2978 22.65 1540 915 1686 67.83 29.83 3726 136

£ B-780 1265 4683 2871 11466 026 7.96 8720 3728 4273 133

<l B.780sC 1290 5043 2281 1388 000 637 8732 3421 3911 136
B-780-5-2-1 12.88 4644 2831 1208 021 667 8685 39.00 4485 133
B-780-5-2-2 1250 47.13 3001 1538 035 1.65 9251 3308 3564 131
B-780-5-3-1 LR 13.07 2385 4946 1489 000 7.04 8819 3550 4027 133
B.780-5.3.1 RED 12,61 4205 3684 1462 000 314 9351 4021 4302 13
N-2-4-1 1321 4131 2718 644 603 1197 7493 3028 4046 138
N-2-4-1 (720) 1259 3975 2378 1568 655 540 7921 2433 3062 138
N-53 1184 39.15 1304 759 1170 2443 5979 2294 3804 128

4.4 Evaluation of varieties during rabi 2002- 03

Ten varieties were evaluated during rabi season. The crop was transplanted on 3 January in flat bed of 6 sq.
m. size in randomised block design replicated thrice.

Table 25: Evoluation of varieties during rabi 2002-03

ADR 11.05 24.80 48.02 18.18 90.99 34.27

7.15 3122
ALR 1185 3999 | 3699 1992 1.31 9690 3644 = 37.54
A.Niketan 11.95 3451 43.39 20.46 0.42 98.36 3644 3703
A Kalyan 1235 2215 5266 2283 0.97 97.64 | 3356 34.38
N-2-4-1 1196 3142  4B8.08 18.59 1.66 98.09  37.00 37.76
B-780 1090 4065 3694 1940 018 9699 3308 3413
P Safed 1142 2617 4589 2187 441 9393 | 3296  35.08
AFW 1206 2079 2749  17.39 3351 6586 2168 3293
PKV White 7182 3231 3606 1413 | 1610 8250 3392 4107

Variety N-2-4-1 gove highest marketable yield (37 t/ha). Seven varieties were significantly superior (ranging
between 37 to 32.96 t/ha) over ADR (31.22 t/ha) and AFW (21.68 t/ha) for marketable yield. PKV White gove
highest total yield of 41.17 t/ha followed by N-2-4-1 (37,76 t/ha), ALR (37.54 t/ha) and A. Niketan (37.03 t/ha). All
the varieties were statistically at par compared with N-2-4-1 except AFW for tofal yield. Percentoge of marketable
bulbs ranged between 98.36 to 65.86%. AFW and PKV White had less marketable bulbs (65.86 and 82.50%,
respectively). Percent doubles were high in AFW (33.51%) and PKV White (16.10%). Rest of the varieties hod less
than 5% doubles except ADR (7.15%). Total soluble solids in these varieties ro nged between 12.3510 10.90%.

4.5 Evaluation of varieties during kharif 2003-04

Performance of 12 varieties was studied during kharif season. The crop was transplanted on 25 July in
randomised block design in plot size of 6 sq. m. on roised bed under drip irrigation system with 3 replication.



Table 26: Evaluation of varieties during kharif 2003-04

11.01 | 3737 3927 | 1879 9544 3425 @ 3585
1072 | 3539 3340 | 1582 157 | 8410 2708 | 3234
1235 | 2385 3304 | 2150 472 | 7840 1726 | 2197
11.89 2803 3282 | 2565 392  B650 1857 | 2142
10.72 4825 2907 1010 1.05 = B742 3422 | 3934
11.77 3594 3836 1422 591 | 8852 2541 | 2872
1192 3394 3756 2118 294 9247 2600 | 2804
11.33 ~ 2841 @ 3004 2214 580 BO.5 1573  19.36
1.87 [ 9823 2420 | 1086 3444 [5310 0 1272 | 2428
1396 Dia8rNl 1478 [T 13.07 5087 6.7 SR
999 | 3523 3386 1101 1160 8020 2691 | 3382
11.85 T 3385 3145 |(BSE 408 7981 2053 @ 2580

Total yield and marketable yield were high in B-780 and N-53. Markefable yield ranged between 34.25 t/ha (B-
780) to 6.71 t/ha [AFW). Morketable yield was statistically at par and significantly superior over rest of the varieties in
B-780 (34.25 \/ha) and N-53 (34.22 t/ha). Percentage marketable bulbs were above 90 per cent in B-780 {95.44%)
and A, Kalyan (92.67%). Less than 5% doubles were recorded in 5 varieties. Percentoge doubles was lowest 0.62% in
variety B-780 followed by 1.05% in N-53. Total soluble solids in these variefies ranged between 13.96 10 9.99.

4.6 Evaluation of varieties during late kharif 2003-04

15 varieties were evaluated during late kharif season on drip irrigation during 03-04. Total yield was statistically
at par in 10 varieties ranging from 42.73t/ha in B-780 o 37.26 t/ha in ALR. Marketable yield was significantly high in
B-780 (37.28 t/ha) over all the varieties. It was followed by N-2-4-1 (30.28 t/ha) and ALR [ 29.83 t/ha). Marketable
percentage in B-780 was also significantly higher (87.20%) than the rest of the varieties. Percent marketable bulbs
ranged from 87.20 to 31.37% in these varieties. Per cent bolters during late kharif ranged from 7.96 (B-780) 1o
48.27% (A. Bindu OP), Percent bolters were statistically at par in 7 varieties i.e. 7.96% in B-780 to 14.98% in A.
Niketan. Percent doubles in these variefies ranged from 0.29 (B-780) to 28.08 (PKV White). Percent bolters were quite
lessin 5 varieties, TS5 in these varieties ranged from 14.1310 11.84%.

Table 27: Evaluation of varieties during late kharif 2003-04

A Bindu {OF)  12.3 1.0 8.2 199 482 316 8.5 2798 133
A Kalyon 23.7 38.3 14.5 36 129 767 19.8 284 138
ANikefan 346 213 7.4 7.0 149 | 434 275 41.1 138
ADR 44.8 19.7 6.4 8.8 11.8 71.0 242 | 419 128
AFW 1500 B 83 251 273 | 386 186 | 382 13
ALR 29.7 22.6 15.4 9.1 168 678 298 ALY 136
8.780 46.8 287 116 0.2 7.9 87.2 37.2 427 133
INDWO-85 36.6 23.0 9.6 159 111 693 287 41.3 136
N-2-4-1 41.3 27.1 6.4 6.0 1.9 | 749 302 40.4 138
N-53 39.1 13.0 7.5 1.7 2446 597 22.9 38.0 128
P Suwarna 21.0 33.6 14.1 8.1 183 8.7 174 | 256 128
P White 8.8 180 10.4 2800 265 |[BRZ 9.2 26.3 138
P Safed 26.0 23.7 8.3 137 249 58] 20.1 343 133
PRV White 133 123 54 2 410 EEEE o5 S 138
Udaipur-102 318 25.2 12.0 7.4 8.1 49.1 27.1 389 133
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4.7 Evaluation of onion & garlic varieties under AICVIP during rabi 2003-04.
Onion

Out of seven entries received under AICVIP varietal evaluation tricl in onion, 4 entries were in IET i.e. B-780-
5-3-1, B-780-5-2-2, RHR-O-5-1 and RO-59 and 3 entries viz. HOS-1, HOS5-2 and L-28 were received for AVT-|,
were planted along with check A. Niketan and ALR on 26 December 04 and the trial is in progress.

Garlic

In garlic six varieties were received for IET and 3 varieties for AVT-l along with 4 checks. The cloves were planted
on 18 October 03. The experiment is in progress.

5.0 Collection, Characterisation, Evaluation and Maintenance of Garlic (Allium sativum L.)
Germplasm

5.1 Evaluation of garlic germplasm

During rabi 2003-04, o total of 110 lines of white garlic germplasm were planted along with the
commercially released varieties viz., G-1, G-41, GG-2 and GG-3. The experiment was laid out in randomised
block design in three replications in a plot size of 1m x 1m. Observations an important and desirable horticultural
traits will be taken.

5.2 Evaluation of elite lines of garlic germplasm

During robi season 2003-04, o totol of 11 elite lines along with four check varieties are being evoluated for
yield and yield related attributes. The experiment was loid out in randomised block design in three replications ina
plot size of 3m x 2m. Observations on important and desirable horticultural traits will be taken.

5.3 Evaluation of purple coloured garlic germplasm

Garlic germplosm was divided on the bosis of bulb colour. Atotal of 108 lines of purple garlic germplosm are
being evaluated along with the commercially released varieties and one purple check variety Godavari. The
experiment is in progress.

5.4 Genotype x Environment interaction in garlic

A total of 38 lines planted in 2000-01, 2001-02 and 2002-03 were analyzed for stability in their
marketable yield. It was found that Acc. 50, 117 and variety G-41 were stoble as is evident from their mean value
greater than average population mean, non-significant $°di and bi nearer o one.

Table 28: Stability analysis in elite lines of garlic

13.1 117 8.93 11.24 1.72 0.87
17 13 101 7.64 10.25 0.64 1.24
G4 16.9 12.5 123.75 14.36 0.93 1.01

5.5 Evaluation of bulb to row garlic germplasm
Progenies having bulb weight more than 20-25 g/bulb were ogain selected from previous bulb to row

germplosm and evoluated for identifying superior genatypes. The experiment was laid out in single replication inan
augmented block design olong wilh checks G-41, G-1, G-50 and Godavaori,

ICam



6.0 Creation of Variability in Garlic through Mutation

Lethal dose tor various mutagens (viz. EMS, Colchicine and Sodium Azide ot & hours and 12 hours of freatment ot
different concentrations) were recorded in previous season and bulbs were multiplied in M2 generation for further
evaluation. 600 individual bulb to row progenies were planted during October 03-04 and observations are in

progress.

7.0 Use of Biotechnological Approaches for Onion and Garlic Improvement
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Percent response for callus farmation
in onion seed explant

7.1 Standardization of protocol in
onion for indirect organogenesis
and shoot multiplication

Work was inifioted to study the collus
formation in seed and shoot tip explant of onion. M5
medium waos used os the bosal media. Different
concentrations of auxins alone and in combination
with cytokinins were used for callus inifiation. It was
found that medium OSC 12 gave good callus
formation from seed explant of onien. Callus
regeneration was observed when callus initiated in
OSC 1 medium was transferred onto regeneration
medium OR3. Callus derived in OSC 2 glso gave
good regeneration in the some regenerotion
medium, but this was ossociated with more root
formation. OSC 5 and OSC 6 derived callus
showed regeneration upon fransfer to regeneration
medium OR .

In multiple shoot induction studies from shoot
tips of onion, preliminary abservation showed that
kinetin and BA olone leads to multiple shoot
formation. But the results obtoined were not very
efficient for multiple shoot induction. The rate of
recovery of multiple shoots was low.

Callus formation from seed explont in onion

Callus formation from shoot tip explant in onion
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7.2 Standardization of protocol in garlic for indirect organogenesis

An experiment was initiated to study the callus induction and later plant regeneration in garlic var. G-41.
Root segments from the in vifro grown plants were used os the experiment material. Effect of auxins alone and in
combination with cytokinins were studied for callus induction. It was found that 2,4-D at lower concentrations and
picloram at higher concentrations were suitable for efficient callus formation from the roof tips. Callus was obtained
from the apical portions only from 2,4-D treatment whereas, picloram led to callus formation throughout the root
segment except the non apical portion. Callus regeneration was observed in BA containing medium. The protocol,
thus developed, will pave way for the development of a suitable and cultivar independent regeneration system in
garlic, which in turn will aid for creation of variability through somaclonal variations and genetic transtormation
studies in Indian garlic.

7.3 DNAfingerprinting in onion and garlic varieties

Work on DNA fingerprinting on onion and garlic through RAPD has been initiated, In onion, out of 100
primers, 35 primers previously found to be polymorphic are being checked again to validate their reproducibility,
whereas, in garlic DNA isolation of commercial cultivars has been completed. Now work on genotyping of
commercial cultivars of onion and garlic has been initiated.

7.4 Salinity tolerance studies in onion through in vitro shoot tip culture

A project has been formulated for in vitro and in vivo screening of onion genotypes with the following
objectives:
Standardization of critical dose (CD.,) for salinity under in vitro conditions for onion genotypes

Selection for salinity tolerance in onion genotypes under in vitro {direct as well as indirect organogenesis)
and in vive conditions

DNA fingerprinting (RAPD) of the selected salt tolerant and sensitive onion lines
Observations on bulb diameter, shoot length, root length, number of roots, fresh root and shoot weight and

number of roots have been recorded in variety B-780. In addition to this, biochemical properties viz., Na and K
concentration and proline content will also be evaluated in control versus stressed plants.
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8.0 Onion Based Cropping System

The crop sequence has a considerable effect on crop yield, sail ferility and cccurrence of diseases
and pests etc. In recent years soil ferfility-ferfilizer use research is focused on cropping sequences. Ferfilizer
recommendafions are made for cropping sequence as a whole taking info account the yield of preceeding
crop and their residual effect. Studies on sequential cropping of well-delineated agro ecological zone
would help for optimization of nutrient inputs, thereby, minimizing the external inpuls. However, the
available information on these aspects of onion is very less, Thus a long-term trial was stored in 2000 to
find out the best cropping sequence for onion under western Maharashtra conditions. Ameng the various
sequences evaluated, during summer season, the yields obtained in groundnut and cucumber crops
during summer season were 0.57 t/ha and 14.0 t/ha respectively, which was lower than the previous years.
During khorif season, the yield of potato, marigold and aster was lower than the previous years while bajro
gave higher yield than lost year. This may be due to the effect of low rainfall and higher temperature {Table
29). The yield of anion cv. B-780 during late kharif season was very good in both the cropping sequences.
In groundnut-onion sequence the yield was 48.46 t/ha while in cucumber-onion combination it was 43.11
t/ha despite reducing 30% nitrogen application. The yield of onion in rabi season was lower as compared
to last season as the crop was severely affected by diseases and mites and the yield ranged between 22 1o
27 t/ha in all 8 sequences. There was no difference in yield and size of onion bulbs amang the various
sequences evaluated. Further studies on the uptake of plant and soil nutrients and its correlation with yield
ond yield confributing choroclers are also in progress.

- Cropping Late kharif
Sequences  Crops  Yield (/ha)  Crops  Yield(Yha)  Crops Yield (/ha)
51 - Aslar 0.93lakhs - -
bundles
52 . Marigold 4.7 . -
53 . Fotato 6.67 -
54 - Potato &6.53 -
35 - Groundnul 1,23 -
56 - Soybean 1.89 = g
57 y Bajro 3.03 . :
58 : Bajra 3.29 : .
59 - Onion 20.44 . .
510 Groundnut 0.57 - - Onian 48.44
511 Cucumber 14.0 . - Cinion 43.19
512 - Oinion 21.28 - -

&
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9.0 Irrigation studies in onion and garlic

Different irrigation systems viz. drip, sprinkler, rain gun and surface were used to test their efficacy in onion
during rabi season 2002-03.The results revealed that the drip irrigation method produced significantly higher yield
than other methods. The lowest yield was recorded in rain gun system of irrigation, which seems to be the effect of
uneven distribution of water as there was more zoning in this system (Table 30).

Table 30: Effect of different methods of irrigation on growth and yield of onion cv. N-2-4-1

m:&

93.4?

T? an |mg:;|||un mﬂ %FE 4.5 52 42.15

N

_‘m Roin gun irfigafion TOO%PE 2053 19.68

9.1 Fertigation trial in onion and garlic (AICRP-VC TRIAL)

The fertigation trial in onion and garlic was started in the year 2002 with the objective of maximizing fetilizer
use efficiency. The data reveals that bulb yield of anion in T1, T2, T3 and T8 was statistically similar during robi 02-
03. The reduction in ferfilizer dose by 30 and 40% significantly reduces bulb yield. As far as the marketable yield is
concerned, all ireatmenis except T7 were higher than contral (T8). The percentage of ‘A’ grade bulbs was more in all
soluble fertilizer treatments than control T8 and T7.The percentage of double bulbs was very high in T8 (Control) as
compared to other treatments (Table 31). There was no impact of fertigation treatments on total soluble solids and
bulb diameter. As far as the water saving is concerned, there was around 27 % saving of water in drip irrigation
treatments over surface irrigation.

Table 31: Effect of soluble fertilizers on growth and yield of onion ov N-2-4-1

"IEid {Tllllhn:l | - : E grqde
o) (% (%)

T1-100% NPK as WS through drip 35.16 60.57 21.33 9.75
T2- 90% NPK os WS through diip ~ 35.25 55.21 25.74 10.11
T3- 80% NPK os WS through drip 35.74 63.20 22.27 8.03
T4 70% NPK os WS through drip 3167 54.09 98.37 1.7
T5- 60% NPK as WS through drip 32.42 57.69 25.99 1.7
Té- NPK 153,@&.59 Kg{l'n +5ﬂ Itg 3385 | 5526 23.80 7.24
Min. ?‘splits drip i

T7- NPK150:50:50 Kg/ha as basal 25.75 47.46 31.28 17.63
and 50 kg N in 2 splits

18- Surloce imigafion-150:50:50Ka/ho. 3668 43.62 26.60 495

'NPK as basol and 50 kg M in 2 splits

The yield of garlic during 02-03 was highestin T1 and T8. The reduction in terfilizer dose significantly reduces
the bulb yield. The percentage of ‘A’ grade bulbs was higherin T1 than T8 but all other treatments were lower than
control (TB)(Table32). As for as water saving is concemed, there was around 17.13 % saving of water in drip
irrigotion over surface irrigation.



Table 32: Effect of soluble fertilizers on growth and yield of garlic cv. G-41.

T1-100% NPK as WS through drip

Yield (t/ha)

T2- 90% NPK as WS through drip 7.69

13- B0% NPK os WS through drip 7.3

T4- 70% NPK as WS through drip 7.29

T5- 60% NPK as WS through drip 7.36

Té- NPK 50:50:50 kg/ha +50 kg 8.54
N in 7 splits through drip

T7- NPK 50:50:50 kg/ha os bosal and 7.88 37.41 36.57 20.79
50 kg Nin 2 splits

18- Surfoce imigation-50: 50:50 kg/ha 9.02 43.21 37.46 19.33

MPK as basal and 50 kg N in 2 splits

9.2 Intercropping of onion and garlic in sugarcane with modern irrigation systems

The concept of intercropping in sugarcane with vegetables is gaining popularity among the farmers to get
additional income in initial months and fo maximize the use of all available resources. The crops like onion and
garlic are very much suited to intercropping in sugarcane (Nov.-Dec planting). Since these crops are shallow
roofed bulb crops having low canopy, they do not compete with deep-rooted long duration crop like sugarcane.
The emphasis is now being given on the paired row planting of sugarcane for better cane thickness and sugar
recovery. Further the use of micro irrigation particularly drip irrigation is now becoming essential to save water and
increase the water use efficiency. These factors provide opportunities for intercropping of short duration vegetable
crops in sugarcene during initial months. The marketable yield of onion and garlic was higher in pair row planting
with drip and sprinkler irrigation than ridges and furrow methad. Alihough the fotal yield was higher in ridges and
furrow method but due fo more percentage of bolters and doubles the marketable yield was less. Onion has
. performed well in all treatments except ridges and furrows where the doubles were very high. The marketable yield
of potato and cabbage was much higher in sprinkler and ridge and furrow planting method (Table 33). Sugarcane
yield was higher in drip and sprinkler irrigation despite less number of plants. The number of cane per hills and cane
thickness was more in pair row planting method (Table 34). There was 28% water saving in pair row with surface
than ridges and furrows, while paired row planting, drip irrigation recorded 44 per cent water saving than ridges
and furrows (Toble 35). Paired row planting of sugarcane with drip or sprinkler and onion as intercrop appeared to
be most economically profitable combinations, These combinations recorded 276 1/ha yield of sugarcane and 34
t/ha yield of onion in drip and 279 t/ha yield of sugarcane and37.7 t /ha of onion in sprinkler.

Table 33: Marketable yield of intercrops (t/ha)

wilh poved row plating Tl s =nrT
205 450

Sprinkler irrigation with paired row planting 377

Surace irrigation with paired row planting 29.1 3.7 12:7 32.3
Surface irmgation with ridges & furrow planting 22.5 30 13.0 44.1

,{%L:a-



<
=
o
o
o
N
b, =
5
=1
L]
o
5
2
=
=
<<

Table 34: Yield of sugarcane

 Surface irrigation w row planting 09 3
Surface irrigation with ridges & furrow planting 210 1.84

Table 35: Water requirement of sugarcane along with intercrops

10.0 Production Technology for Kharif Onion

10.1 Effect of shading on nursery production in kharif

Different shading materiol i.e. Agro shade net 50%, 75%, Hessian cloth and mulching were fried for
nursery production during summer under two methods of irrigation i.e. surface and drip. The days to germinate,
final stand (%), seedling height, number and length of roots were significantly higher in drip irrigation. Among the
various shading treaiments, hessian cloth shading was found better than
other with respect to seedling height and root length. All the
shading treatments were found superior over mulching and
control for majority of the choracters. There was around 40
per cent woter saving in drip imigotion than surface
irrigation.




10.2 Effect of date and method of planting on yield of kharif onion

Among the four dates of planting i.e. June 1, June 15, July 1, and July 15, the second and fourth dates
produced higher yield than first and third dates. Among the methods of planting, flat beds and BBF with drip
irrigation produced higher yield as compared to other methed of planting (Table 34).

Table 34: Effect of date and method of planting
on yield of kharif onion cv. B-780

Date of Total marketable yield (t/ha)
Planting Flatbed Raised R&F  BBF Av.
S [ranwe L

01.0603 2843 2618 2953 2933 284)
150603 3326 2825 2642 3284 29.44
01.07.03 3284 2232 2784 3179 2870
15.07.03 3369 2485 3421 3363 31.60
Average 3211 2540 2950 3189 -

10.3 Effect of variety and method of planting Table 37: Effect of variety and method of
planting on vyield of kharif onion cv. B-780
Two varieties of onion i.e. Baswant-780 and N-53 were

planted under four methad of planfing during kharif seasen Date of Total marketable yield (1/ha)
2003.0nion cv. Baswant-780 was found statistically superior Planting B-780 N-53  Awv.

to N-53 with respect to plant height, number of leaves, plant Flai bed 33.70 24 64 2017
stand (%), total yield and percentoge of A and B grade bulbs. Raised bed 2611 24,95 2518

Among the plunli_ng methods, BBF was found better than Ridges & Furrow  34.2] 2703 30,62
others for plant height, number of leaves, plant stand (%), total

. BBF 33.66 3173 32.69
yield and percentoge A and B grade bulbs. The percentage of
rotted bulbs was lower in BBF methed (Table 37) Average 31.92 269

10.4 Effect of direct seeding
on growth and yield of
onion

Oinion seed was directly sown
in the field either manually or with
different type of seed drills during kharif
season 2003. The plant height was
higher in tronsplonted crop but total
yield, marketable yield, percentage
A8&B, grade bulbs were higher in direct
sown crops. Among vaorious seed
sowing methods, manual sewing and
Pune seed drill produced higher yield
(Table38).
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Table 38: Effect of direct sowing in onion in kharif onion

Treatmenis Marketable yield
{t/ha)

24,32
34.34
30.93
34.56

10.5 Effect of lihocin

The foliar application of 2500 ppm lihocin was done at 45,40,75 and 90days after planting individually or
in combination during kharif 2003. There was no beneficial effect of this chemicel on yield of onion. But the
percentoge of A grade bulbs was higher in some treatments but that was not statistically significant. The late
application and repeated application even reduce the bulb size. During late kharif season 03-04, the application of
2500 ppm lihocin at 75 and 90 days significantly increased the yield of onion, The percentage of A grade bulbs was
higher in these treatments. But there was no effect on percent doubles and bolters. The application of lihocin also
failed to increase neck fall in onion (Table 39).

Table 39: Effect of lihocin on growth and yield of kharif onion cv. Baswant-780

Treatments Kharif Late kharif
MY [t/ha) MY [t/ha)

Conlrol 40,06 54.89
2500ppm lihocin spray ot 45 days of transplanting 42 .85 55.70
2500ppm lihocin spray ot 40 doys of transplanting 42.02 53.92
2500ppm lihocin spray ot 75 days of transplanting 4277 58.17
2500ppm lihocin spray ot 20 doys of transplonting 43.45 59.37
2500ppm lihecin sproy ot 45 & &0 doys of transplonting 41.11 5493
2500ppm lihocin spray ot 45, &0, 75 days of transplanting 40.15 52.72
2500ppm lihocin spray of 45, &0, 75, 90 days of transplanting 39.73 53.44

10.6 Effectof curing

The various treatments were tried for curing of kharif onion. The results reveals that highest PLW was
recorded in no curing treatments while lower losses were recorded in pit curing (soori method). There was no effect
of these freatments on rotting and sprouting per cent.

11.0 Production Technology for Onion during Late Kharif

11.1 Effect of trimming of seedlings before transplanting on yield of onion during late kharif
2003-04

Effect of trimming the seedling in variety B-780 from same day of planting to seven days before planting was
studied along with seedling plonted without trimming. The initial results showed that total and marketable yield were
highest in the seedlings planted without trimming (65.6 and 62.7 t/ho, respectively}. It wos significantly ot par with
the treatments where the seedlings were frimmed two days before planfing (62.6 and 59.6 t/ha, respectively} as
compared with the seedlings trimmed at same day of planting (55.2 and 53.1 t/he, respectively). Per cent plant
stond increased up to the seedlings trimmed one doy before planting (99.2%) and later it reduced gradually up to
the seedlings tfrimmed 7 days before planting.




Table 40: Effect of trimming of seedlings before transplanting on yield of onion

T-1{7 Days trimming before planting) 516 53.6 21.4 26.1

T-2{6 Days trimming betore planting) 54.6 56.8 92.] 76.2
T-3(5 Days trimming before planting) 50.5 52.0 25.0 97.2
T-4(4 Days trimming before planting) 41.4 43.3 95.0 95.5
T-5(3 Days trimming before planting) 53,5 54.6 95.7 97.9
T-6{2 Days trimming before planting) 59.4 62.6 97.8 95.1
T-7(1 Day timming befare planting) 50.8 52.6 99.2 96.5
T-8{same Day trimming before planting) 53.4 55.5 6.4 98.2
* T-9{without frimming before planting) 62.7° 65.6 95.7 95.6

11.2 Effect of days to uprooting the seedlings before planting on yield during late kharif
2003-04

Seedlings of B-780 were uprooted from 7 days before planting up fo the same day of planting ot regular
infervals to see the establishment and yield of onion, which will help in maintenance of germplasm or for leng
distance transport. This experiment will give information on how long we can keep the uprooted seedlings under
normal conditions and their effect on the yield. It was observed that seedling uprooted on the some day of planting
gave highest total yield of 62.65 t/ha. As the duration of uproofing the seedlings increases there is decrease in the
yield. From statistical analysis it wos revecled that there was no significant difference on yield from the seedlings
uprooted on the same day of planting to seedling uprooted before 3 days of planting. Yield was drastically reduced
after uprooting the seedlings 5 days before plonting. Plant stand was also high in seedling uprooted one day before
(99.29%) or on the same day of planting (95%).

Table 41: Effect of days to uprooting the seedlings before planting on yield

il MY TY Plant MY
Treatments {t/ha) {t/ ha) stand (%) {2%)

T-1(7 Days trimming before planting) 51.60 53.60 91.40 96.10
T-10 {7 Days uprooting before planting) 346.43 37.26 67.14 97.94
T-11 (6 Days uprooting befare planting) 38.33 41.60 68,57 92.00
T-12 (5 Days uprocting before planting) 44.55 47.57 B2.14 97.84
T-13 (4 Days uprooting before planting) ~ 51.43 53.76 8571 95.73
T-14 {3 Doys vpreoting before planting) 57.98 58.93 82.14 78.36
T-15 (2 Days upreoting before planting) 58.81 61.48 -50.00 95.66
T-14 {1 Day uprooting befare planting) 58.88 60.43 59,29 97.44
1-17 {Uprooting on same day before 60.48' 62.64 95.00 96.45
planting)

L it
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12.0 Organic Cultivation Trial In Onion And Garlic

A new trial on organic cultivation of onion and gorlic have been started in 2003.There were four preceeding
crops i.e. mung bean, french bean, pearl millet and soybean in kharif season. There were three manures i.e. poultry
manures, FYM and their combinations and one recommended fertilizer treatment in each crop sequence. Onion
was planted in late kharif season under drip irigation system. The preceeding crops were sown in kharif season in
the erganic cultivation trial in onion. The mung beon and cowpea crops were severely damaged by the pest and

diseases with the results of poor yield. The yield of French bean crop was also low. But the yield of soybean was good
(Table 42).

During late kharif season, onion cv. Baswant-780
was planted in two crop sequences. There was no effect of
preceeding crops i.e. green gram and French bean on
growth and yield of onion but there was significant difference

Toble 42: Yield of preceeding crops
during kharif season

Kharif season

Treaimanits in various fertilizer treatments. The highest yield (28.26 t/ha)
Crops Yield (t/ha) was recorded in recommended dose of NPK and plant
i Mungbean 9.9 protection measures. This wos almest double of all other

treatments. Among the organic manures highest vyield
c2 French bean 49.2 (16.93 t/ha) was recorded in Poultry manure followed by
3 Cowpea 0.0 Farmyard manure and poultry manure combination. The

lowest yield was recorded in Farmyard manure applicafion.
C4 Soybeon 258.7 Similar trends were observed for percent A grade bulbs,
percent B grade bulbs and bulb size (Table 43).

Table 43: Effect of preceeding crops and fertilizers on yield of late kharif onion cv. B-780

TY {t/ha) Total MY (t/ha)
Treatments

Mung French Ay, Mung French Av.
bean bean bean bean
FYM{20t/ha) 10.20 10.07 10.14 9.88 7.57 8.73
Pouliry manure [10t/ha) 17.15 16.7 16.93 16.93 14.00 1518
FYM(1 m;hmpmnsyhua 12.94 14.57 13.75 12.4] 11.78 12.10
Rec. NPK 22.99 23.52 28.26 19.87 21.12 20.50
Average 15.82 16.22 14.63 13.62

In garlic, the preceeding crops were sown in kharif season in the organic cultivation trial in garlic. The mung
bean and cowpea crops were severely domaged by the diseases and insects. This resulted in very poor or no yield of
these crops. The yield of french bean crop waos also low. But the yield of soybean crop was good (Table 44).

In rabi season, garlic cv. G-41 was planted in all Table 44: Yield of preceeding crops
four-crop sequences. In contrary to onion there was during kharif season
significant difference in preceeding crops with respect to
growth and yield of garlic. The highest yield was recorded . Kharif season
; Treatments
in Green bean followed by cowpea. The percent A and B Crops Yield (t/ha)
grade bulbs and bulb size were higher in Mung bean

cl Munghb 9.7
sequence. Among the fertilizer treatments highest yield was R
recorded in recommended dose of NPK and plant c2 French bean 327
protection measures. The percent A and B grade bulbs c3 Cowpeo 0.0
were also higher in this treatment .In general the yield of cd Saikion 251 3

garlic was low in all treatments (Table 45).




Table 45: Effect of preceeding crop and fertilizers on yield of garlic cv. G-41

HualiHevds Mung French Cowpea Soybean Ay

— S——— - — bﬂﬂﬂ
FYM (201/ha) 5.76 3.42 3.42 4.49 4.27
Poultry manure {10t/ha) 5.76 3.66 4.94 3.57 4.48
FYM(10t/ha} + PM (5t/ha) 3.60 2.57 4.09 3.22 3.37
Rec. NPK 5.65 4.59 5.26 4.69 5.12

13.0 Garlic Based Cropping Sequence

A new project on garlic based cropping sequence was starded in 2003 with the objectives of identifying and
establishing garlic based economically feasible cropping sequence and to study the effect of garlic rotation on
aflatoxins in ground nut. The results showed that there was no significant difference in yield of garlic in different crop
sequences during summer season. The yield level of garlic was lower in all the treatments due to higher infection of
diseases during Dec-Feb. There was difference in percentage A, B, C grade bulbs in different crop sequences.

14.0 Influence of Seed Pelleting and Planting Methods in Onion Production
(AICRP-VC Trial)

Various seed pelleting materials such as DAE Borax, Z.50y4, Bavistin, Azospirillum, Trichoderma,
micronutrient mixture, karanj leaf and kernal powder mixed with gum acacio were used for seed pelleting. The well
dried pelleted seeds were sown in raised and flat beds during kharif season 03.The results reveals that there as no
effect of these treatment on bulb yield . The seeds sown on raised beds gave significantly higher yield than flat beds.
The percent A grade bulbs were also higher in raised beds. (Table 4 6)

Table 46: Influence of seed pelleting and planting methods
on growth and yield of anion during kharif season

MY (t/ha)
Treatments
Flat Bed Raised Bed Av.

DAP {30g /kg of seed) 312 228 27.0
Borax (0.1 g / kg of seed) 35.0 263 307
Z:SO4 (0.3 o/ kg of seed), 383 31.8 35,0
Bavistin |3 g/ kg of seed) 37.3 a1.2 34.4
DAP + Borax+ Bavistin, 359 318 339
DAP + ZnSo4 + Bavistin, 380 320 35.0
Azospirillum (100g kg of seed) 35.0 29.9 324
Trichoderma viride (4g / kg of seed] 34.5 31.1 328
Commercial micronutrient mixture: : 32..'85 27.7 302
(20g/kg of seed)

Karanj Leaf Powder {500 g / kg of seed) 34.0 29.7 31.9
Karanj Seed Kemel Powder 37.1 31.8 345
{500g / kg seed ),

Control 37.9 34.4 362
Average 35.6 30.1 328
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15.0 Development of Integrated Nutrient Management Module in Onion and Garlic

15.1 Evaluation of onion varieties for nutrient uptake in kharif season

A field trial was conducted to evaluate the onion varieties for the nutrient uptake studies during kharif 2003.
The results of five best performing varieties out of 11 are as follows:

Stage 1:- 40 Doy affer transplanting:

The growth of onion at 40 days is vigorous, having crossed juvenile stage the seedlings establish into sail.
And at 40 days, bulb initiation and development also begins. To know what is the nutrient content in the plants, it
becomes essential to work out the demand of difterent varieties. Whole plant samples (5/variety/replicotion) were
collected for the analysis of nutrient concentrations on dry weight bosis. Among the 5 varigties, the content of
nutrients at 40 day growth stage w.r.t nitrogen, phosphorus and potassium followed the descending order: N-53>

ADR> B-780>Udaipur> Agritound dark red. The performonce of obove varieties reflects that they must be best
suited for kharif season.

Table 47: Nutrient composition in whole plant sample ot 40 DAT in onion varieties

Arka Kglyun 0.24 225
. B.780 039
ﬁgﬂfuund Dark Red : 0. 32 178

Stage 2:- 65 Day after transplanting:

Most of the annual crops show maximum metabolic activity ot 60 days of its growth. At this stage the folioge
development is at its peak. Hence the concentration of N, P and K was determined in tops and bulbs separately.
Data presented in table 2 shows the percentage content of N, P and K in tops and bulb ot 65 days of growth for 5
onion varieties. It was seen that greater quantity of nutrient was present in dry matter of bulbs than in tops. This
indicated assimilation of nutrient in the sink {bulb) from source {leaves/tops) has begun. Also at this stoge maximum

bulb development might have taken. It was noficed that highest nutrient content was found in Udaipur, B-780, and
MN-53 varieties than others ot this stage.

Table 48: Nutrient composition in leaf and bulb samples at 65 DAT in onion varieties

Leaf dry matter Bulb dry maotier
Arka Kalyan 1.02 0.09 J:39 1.41 0.55 -0.89
3 1S kT (B e
B-780 17 0.14 1.00 1.93 0.56 1.36
Udaipar-102 |26 “ .62 .52
Agrifound Dark Red 0.99 0.09 1.78 1.80 0.56 1.54



Stage 3:- 90 Day after transplanting:

Most of the short day onions attain maturity ot 20 doys of growth. Maximum photosynthates might have
translocoted to sink. Hence this stoge was preterred fo determine the nutrient concentration in both the tops and the
bulb dry matter. It wos seen that concentration of nutrients was quite higher in bulbs than tops (Table 3). The pattern
of greater concentration amongst the 5 varieties followed the following descending order; B-780> N-53> ADR.
This order was worked out based on dry matter weight of sample size of 5 plonts per variety.

Table 49: Nutrient compositions in leaf and bulb samples at 90 DAT in onion varieties

Leaf dry matter Bulb dry matter

Arka Kalyan 0.83 0.09 0.38 1.63 0.58 b
O I 0 I B

B-780 0.75 011 0.5%

Agritound Dark Red 0.90 811 1.70 0.63

Stage 4:- 115 Day after transplanting:

After 110 days the onian crop passes the stage of full maturity and the phenomenon of neck fall is observed.
Each variely was harvested to record the tofal bulb yield. Random bulbs (5 numbers) were collected per variety for
chemical analysis and recording dry matter yield. On the basis of dry matter, nutrient concentration in bulbs and
total bulb yield, the uptoke value for N, P and K was worked out for 5 onion varieties (Table 4). The results showed
that varieties producing maximum yield hod removed maximum nutrients from soil. The demand for NPK is more in
case of N-53 than other varieties grown during kharif season.

Table 50: Nutrient compositions and uptake in plants samples at 115 DAT (harvest) of onion varieties

Plant .:.qmpira
Variety
{a/ WUQJ (a/ 1‘309} (g/ lﬂﬂ';l:l
54

Uptake (ka/ha)

--

Arko Kalyan 0. 28.04 82.02 2970 47 32
B.780 0.6 3585 103.02 38.93 66.05
Agrifound Dork Red 1.45 0.63 32.34 104.59 46.38 5957
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16.0 Integrated Pest Management In Onion

Under IPM in onion, various field trials were laid out during rabi 2003-04 for the management of
thrips through employing different tactics. Cultural control method like barrier cropping can block thrips up
to B0% but coused shading in previous years. Therefore refinement of this methad was under faken to
avoid shading effect of barrier on onion. Under biocontrol, the feasibility of biological control of onion
thrips through predator, Chrysoperla and efficocy of some insect pathogens are being evaluated against
onion thrips. To minimize the insecticide inputs in onion, frials like combined effect of neem and
insecticides; management of thrips based on critical growth stages of onion are being conducted.
Evoluation of some new insecticides ogainst thrips was also underiaken. Besides the above trials o field and
laboratory experiment wos carried to understand the biochemical basis for thrips preference at different
ages of onion plant. Results of the above triols are owaited.

16.1 Screening of onion germplasm for thrips resistance

Till date, thrips management in onion is dependent on inseclicides. This practice Is unsafe in long
run and non-judicious use of chemicals results in environmental pollution. Host plant resistance is
enduring and safer. At present there is no promising source for resistance in onion [Allium cepa) against
thrips. Itis imperative fo screen anion germplasm fo identify the resistant lines against thrips.

In kharif seasen, 30 lines of white onion lines and 85 lines of red onion were screened for thrips
resistance. The entries were planied in Rondomised block design with 2 replication on 26 July 2003.

Thrips incidence occurred in the initial stage of the crop only ond crop recovered in the later stage.
As a result only curling symptoms were observed on the plants. Therefore injury in terms of leaf curling was
recorded.

LCR on 1-5 scale: 1 = erect leaves; 2=90" curling; 3=180" curling; 4=all leaves showing 180"
curling and/or leaves showing distortion and moderate twisting; 5=plant with complete curling and
twisting.

Based on the LCR, in white onion the curling was in the range of 1.3 1o 2.8. The lowest rating wos
recorded in W-080-24. However, the highest yield wos obtained in Phule Sofed (NRC). In cose of red
onion, the lowest rating was recorded in B-780 (2.0) ond the some was yielded highest bulbs
(1.24kg/3rows) followed by accession 1009 (0.7 1ka/3rows). The lower morketoble yield in many lines is
due to poor plant stand and rotting.




POST HARVEST
TECHNOLOGY

17.0 Post Harvest Studies In Onion
17.1 Assessment of storage losses
17.1.1 Seasonal variation

The ossessment of storage losses in late kharif anion ev. Baswant 780 reveals that the sprouting
and black mould was very low in first four month of storage but it suddenly increased fo 20% with increase
in humidity levels. The storage losses in rabi season were less than late khorif season. The physiclogical
weight loss in rabi onion was 13.92% after 120 days of storage, while the rotting and sprouting after 120
days of storage in rabi onion were 10.35% and 3.21% , respectively, which were lesser than late kharif
anion, The sprouting losses increased rapidly after 120 days storage. The storoge losses in November
harvested kharif onion were around 82 % after 120 days of storage. The major portion was contributed by
sprouting [54.85%) followed by physiclogical loss in weight i.e. PLW (23.45 %) {Table 51). The storage
losses in September harvest kharif anion were around 90% during 75 daoys of storage. The PLW and
sprouling loss, both were higher in September harvest onion.

Table 51: Assessmen! of sloroge losses in onion alter 120 doys after storage
Losses (%) Lote kharif ~ Robi  Kharif
Quunmgﬁu PLW 27 .47 13.92 23.45
Losses Ratting 8.91 1035 545
Qualitative  Sproufing 1.49 3.21 54.85
Losses Black Mould  1.56 1.55 0.00

17.1.2 Effectofneck length of bulb

Orion having different neck length viz., with out neck, 4 em, =4 em, intact leaves were stored in
different seasons .The results revealed thet rotting losses were also lower in inloct leaves onions. But black
mould infection was higher in infoct leaves in  late khorif season. Rabi season onion olso showed trend
similar to late kharif onion. But the losses were comparatively lesser up to 150 days of storage. However,
intoct leaves didn't show any beneficial effect in long duration storage (8 months).

17.1.3 EHeci of grades of anion on storage

Different grades of onion viz. A, B, C, Doubles ond Bollers were stored during rabi seasan. There
wos no difference in PLW, sprouting ond black mould, the rotting was higherin double bulbs.

|
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17.2 Effect of pre harvest treatment

Late kharif

17.2.1 Effect of bio pesticide

Trichoderma was sprayed in different concenirations fifteen days before harvesting to reduce storage rot.
Based on the resulls, it was found that Trichodermo failed to control rotfing in storage.

17.2.2 Effect of chemicals

Various chemicals such os streptocyclin, bavistin, copper sulphate, salicylic acid, sodium thiosulphinate
efc. were sproyed fifteen days before harvesting fo contral rotting and sprouting. But these chemicals failed to
control sprouting and roftting in storage.

Rabi
17.2.3 Effec! of chemicals

Various chemicals such as glycine, gallic acid, pyrogallel, cultar, borax, FeSO., salicylic acid, etc, were
sprayed fifteen doys belore harvesting to control rofting and sprouting. But these chemicals failed to control
sprouting and rofting in storage. But FeSO, showed better bulb colour retention during storage. Bavistin and
Carbaryl were also tried for the same purpose, but it showed no effect.

Kharit
17.2.4 Effectof Lihocgin

Lihocin (cycocel) was applied @ 2500 ppm ot different intervals fo onion crop. These onions were stored
from Nevember 03 to Januory 04. The resulis revealed that there was no effect of these sprays on PLW, sprouting
and black mould infection, but retfing of bulbs was significantly lower in the bulbs sprayed with 2500 ppm Lihacin at
75 days and 90 days of transplanting.

17.2.5 Effect of Copper Sulphate

Copper Sulphate was sprayed on kharif onion crop at 90 and 100 days after transplanting for the purpose
of farcing maturity of onion. These onions were stored from November to January and various storage losses were
recorded. The results revealed that there was no effect of date of spraying on PLW but some treatments increased the
PLW., As far os sprouting is concerned, it wos significantly lower in second date of spray. Some concentrations
showed significantly higher rotting in early stages.

17.2.6 Effectof chemicals

Vaorious chemicols such as Paclobutrazal, TIBA, Bavistin, streptocyclin, and salicylic acid were sprayed on
onion crop af two dates i.e. 75 and 90 days of transplanting. The results showed that there was no effect of these
treatments on PLW, sprouting and black mould infection, but rofting was less at initial dates of spraying up fo one
half month.

17.3 Effect of post harvest treatments
17.3.1 Effect ofirradiation and low temperature storoge

An experiment was conducted combining the gamma irradiafion treatment and low temperature storoge in
onion. The gamma irradiated bulbs of onion were stored at ambient (atmospheric) and low temperature (0-2° C
temp. and 65-70% RH| for four months and storage losses after four month were recorded. Subsequently the losses
were recorded at 15 days intervals to abserve post cold storage behavior.



The result revealed thot there were only 6.41% losses after 4 months of low temperature storoge while the
losses in ombient storage were33.35%. There were no sprouting and rotting losses in cold storage. When the low
temperature stored non-irradioted onions were taken out and kept under ambient conditions, the sprouting losses
increased ropidly and 43.3% onion were sprouted after one month and subsequently increcsed up to 47.77 per
cent after 4 months. The sprouting in gamma irradiated and low temperature slored onion was only 4.7 % after one
month and remained 4.7 % even after 4 months. As far as other losses viz., physiological loss of weight, rofting and
black mould is concerned, these were much less than control under low temparature storage.

17.3.2 Effect of varieties and irradiafion

Different onion varieties were irradiated during rabi season. The results reveal that irradiation treatment
decreased sprouting irresy active of variety. But rotting and black mould were higher in irradiotion treatment, if
onion was stored for more than five months.

17.3.3 Effect of Irradiation and storage environment

The irradioted and un-irradiated bulbs of onion cv. N-2-4-1 were stored under three storage temperatures
i.e., cold storage (0-2°C), air conditioned [AC) storage (15-20"C) and ambient storage for four months from June to
October. The results revealed that PLW was very low at 0-2°C temperature while rotting was highest at ambient
storage and AC storage. The sprouting losses were maximum under AC storage (Table 52). The irradiation was
found suitable in control of sprouting ot all storage environments.

Toble 52: Effect of irradiation and storage environment on storage losses (%) in onion cv. N-2-4-1.
Siapas losies 20 caysitieasiorne
Type of Storage PLW RoMing Sprouting Black mould
UnlR IR Meon UnlR: IR Mean UnlR IR Meon UnlR IR Mean
‘Ambient Storage  19.63 1777 184 238 1463 1921 434 000 217 254 184 219

ACStorage 2149 1387 1768 1412 424 918 6247 931 3589 000 000 000
Cold Storoge 466 512 4.89 000 000 000 000 000 000 000 000 0.00
‘Mean 1526 12.05 12.64  6.29 22.27 3.10 0.84  0.61

Two kharif onion cultivars namely, B-780 and N-53 were treated with irradiation and stored under two
environmental conditions. The results showed that in onion cv-N-53, PLW was lower at low temperature. The rofting
and sproufing losses were also higher ot ambient temperature, but PLW, rotting and sprouting were also higher than
rabi season variety. The onion cv. B-780 also showed similar trends but the weight loss and rotting were less than the
onioncv. N-53.

17.4 Effeci of curing treatments
17.4.1 Rabionion

The rabi enion was cured in various poly tunnels for 3 days. The results revecled that there was no effect of
curing on storage losses except PLW during storage. The PLW was higher in onions cured in - both end closed poly
tunnels. Also recommended curing method was compared with farmers traditional curing method.

17.4.2 Kharif onion

Kharif onion cv. B-780 was cured in various types of paly tunnels, pit curing and compared with no curing.
The result reveals that PLW was highest in freshly cut onion, while it was significantly lower in all treatments.
Sprouting, black mould and rofting were statistically similar in all treatments.
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17.5 Evoluation of white onion germplasm in storage during rabi 2002-03

348 white onion germplasm along with four white vorieties were studied for their storage losses. Bulbs were
kept in storage after curing on 15 May in three replications in the crates. Three observations were recorded ot
interval of 2 manths for number of bulbs, total weight loss, loss due to rotting + physiclogical loss and loss due to
sprouting.

Table 53: Top 10 white onion rabi entries having good storage life over different varieties after
six month of storage in crotes (May to Now.)

W-163 32,61 W-163 51.79 W-015 34.81 W-324

2 W-170 36.38 W-305 54.70 W-305 40.84 W-36] 0.34
3 W-305 37.45 W-170 54.86 W-031 4201 W-344 0.71
4 W-057 40.48 W-36] 59.52 w218 4217 W-170 1.04
5 W-332 41.90 W-332 61.06 W-163 44.95 W-215 2.59
é W-003 43.38 W-312 41.14 W-007 46.00 W-310 2.94
7 W-312 4426 W-029 61.88 W-117 46.90 W.184 3.40
8 W-361 44.80 W-354 64.66 W-146 47.29 W-266 3
9 W-354 45.90 W-028 65.33 W-332 49,94 W-045 3.73
10 w029 4832  W.057 6557 W.226 50.51 w449 375
13 A Nikston  59.33 . A Niketon  67.13 A Niketon  60.16 A Niketon  6.97
15 N-2.4.1 58,72 N-2-4-1 69.05 N-2:4-1 62,64 N-2:4-1 6,40
18 ALR 64.11 ALR 67.45 ALR 59.75 ALR 7.7
1% PKV white B88.97 PKV white ~ 92.13 PKV white.  B7.78 PKV white ~ 10.74
20 B-780 92.49 B-780 95.87 B-780 63.33 B-780 32.54
21 AW 95.02 AFW 96.07 AFW 88.02 AFW 8.05
22 P Safed 96.90 P Safed 97.96 P Safed 81.84 P Safed 16.12
23 P-6 95.83 P-6 98,52 P-6 87.78 P 10.74

After two months of storage, percentage loss in number of bulbs was significantly less in 84 germplasm and
ranged between 0 to 12.68%, whereas, losses by weight was significantly less in 78 germplasm (6.81 to 19.96%)
over P Safed (32.78% and 39.03%, respeciively). Losses by number and weight ofter two months of storoge ranged
between 0.010 72.34% ond 6.8 1o 80.82%, respectively. Losses by number after 4 months of storage ranged from
14.47 to 98.28% and by weight it ranged from 25.01% to 98.80%. 167 germplasm by number (14.47 t0 68.63%
loss) and 110 germplasm by weight (25.01 o 68.67% loss) had significantly less loss over P Safed (91.25% &
92.54% loss, respectively). Losses after & months of storage ranged from 32.61 to 100% by numberand 51.79 to
100% by weight. 132 germplasm by number (32.61 to 81.3%% loss) ond 119 germplosm by weight ( 51.79 to
86.22% loss) had significantly less storage losses over P Safed (96.90% & 97.96% loss, respectively). Among the
varieties, per cent loss after &6 months of storage by weight in white variefies was 92.13% in PKV White, 96.07% in
AFW, 97 94% in P Sofed and 98.52% in P-6, whereas, in red vorieties it was 67.13% in A. Niketan, 67.45% in ALR,
69.05%in N-2-4-1 and 95.87% in B-780.
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17.6 Effect of storage environment and packing material on total storage losses of onion
cv N-2-4-1

The bulbs of onion cv. N-2-4-1 were packed in different packing materials i.e. staking, hessian clath bags,
lino-bags (Netlon) and plastic crates from May to September 03. The observations of various types of losses were
recorded. The results revealed that PLW was more in crates but rotting was more in stoking and hessian cloth bags.
The occurrence of sprouting and block mold was less during 2003 than 2002, which may be due to weather
conditions. (Table 54 and 55).

Toble 54; Effect of storage envirenment and packing material on total storage losses of onion ov N-2-4-1

Type of onion st ; : - Average
Type of onion storage structures. Stake Hessian  Llinobag  Plastic

Traditional double row storage structure with 51.06 4627 49.41 44.80 47.8%9
osbestos roof
Modified bottom ventilated double row storoge 52.04 33.19 41.07 35.83 41.78
structure with asbestos roof
Modified bottom cum top venfilated double row 2770 30.36 34.27 28.80 30.28
storage structure with asbestos roof
Bottomn venfilated double row storage structure 37.42 39.26 42.56 41.23 40.12
with asbestos roof and chain links on sides
Averoge 42.06 38.52 41.83 37.83

Table 55: Effect of storage environment and packing material on net profit (Rs/4)

e ey e Lo e R ) S T m‘

i n ! ; = : —— kbt
Traditional double row storage structure with 1250 1123 037 729 1010
ashestos roof
Madified bottom venfilated double row storage 1249 1684 1552 1484 1493
structure with asbestos roof
Madified bottom cum top ventiloted double row 2560 2121 1886 1781 2087
storage structure with asbestos roaf
Bottom ventilated double row storage struciure 2003 1541 1394 1115 1513
with asbestos roof and chain links on sides
Average 1766 1617 1442 1278

17.7 Performance of onion storage structures

17.7.1 Starage losses in various cnion storage structures

Among the double row type of onion storage structures, bottom cum top ventilated mud plostered was
found more efficient in reducing physiclogical loss of weight (PLW) and rotting as compared to modified bottom
ventilated storage structure. The losses in traditional type of storage structures were higher. Amaong single row type
storage structures, low cost thatched roof structure was found better over bottom ventilated mangalore tiled storage
structure and traditional mangalore tiled storage structure (Table 56).
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17.7.2 Economics of storage structures

The calculation of cost: benefit ratio of onion storage in various type of storage structures reveals that net
profit (Rs/t) was highest in bottom cum fop ventilated mud-plastered structure (Rs. 254 1/1). This is closely followed
by low cost thatched storage structure (Rs 2473/1) than all other storage structures (Table 57).

17.8 Effect of lowtemperature storage

Onion cv N-2-4-1 was stored under ambient condition and low temperature conditions (0-2°C & 65-70%
RH) from May to October. There was almost negligible losses in low temperature storage during 4-month storage
but after taking out from cold store the losses due to sprouting increased rapidly. But the sprouting losses were
significantly reduced by y-irradiation treatment in low temperature stored onions.

Table 56: Performance of rabi onion cv. N-2-4-1 stored in various types of
onion storage structures during May fo Od. 03

Traditional double row storage struciure with asbestos roof 52.06 2.0
Modified bottom ventilated double row storage structure with asbestos roof 46.57 6.02
Modified bottom cum top ventilated double row storage structure with 26.58 1.52
asbestos roof

Bottom ventilated double row storage structure with asbestos roof and 34.89 2.28
“chain links on sides

Low cost bottom venfilated single row onion storage struciure with 28.03 245
thatched roof

Traditional single row storage structure with Mangalore tiles roof 42.66 2.10:
Bottom venfilated single row storage structure with Mangolore files roof 41.05 4.74

Table 57: Economics of storoge of rabi season onion cv. N-2-4-1 stored in different
onion storage structures during May to Odlober 03

Madified bottom ventilated double row storage structure with asbestos roof

Modified bottom cum top ventilated double row storage structure with asbestos roof 2541.0
Bottom ventilated di::-ﬂhla-mw-sfcim_gq structure with ashestos roof and chain links on sides 2070.0
Low cost bottorm ventilated single row onion sterage structure with thatched roof 2473.0
Tradifional single row storage structure with Mangalore files roof 1452.0
Bottom ventilated single row storage structure with Mangalore tiles roof 1990.0



17.9 Development and evaluation of motorized onion grader

Hand operoted groder is useful and offerdable to farmers for on farm grading. However for traders, there is
need for a grader with higher efficiency. Considering these requirements, NRCO&G has designed and fabricated
motorized grader with higher efficiency and precision. The maotorized
grader has 2 sets of counter rofating double rollers, which grades onian
on the basis of diometer. The grader has one 1HP motor for rotating the
rollers. It has provision of grading onions in five grades i.e. <35mm, 35-
50mm, 50-60mm, §0-80mm and >80mm. The grader is 7 feet in length
ond 4.0 feet wide.

Performance

17.2.1 Capacity

Performance evaluation fest of the machine was done with anion variety Baswant-780 and it revealed that
it con grade 1.5 to 2.0 tons per hour per person. The efficacy of the grader may vary with loading speed, bulb size
efc. The range difference wos only 1.8 % in A grode when onion cv. B-780 graded with grader in while range
difference in manual grading was 25.3%. Similarly the range difference for B grade bulbs was 5.17% in grader and
19.34 % in manual grading.

17.9.2 Accuracy

The difference between repented grading by grader was very less as compared to manual grading. When
the graded A grade onion was passed through the grader it was found thot it contained more than 90 % A grode
bulbs. Similarly B grode contoined 87.2% B grades onions. In C grade onion there were 90.4% in repeated
grading.

17.9.3 Economics

The comprehensive production cost of the grader as per the specifications would be around Rs. 40,000/-.
The working life of grader is ot least ten yeors. During main horvesting season, assuming &0 working days, the
grader can grade 1000 t annually. The coleulation of interest on copital, depreciation and labour charges for
running the grader reveals that the grading charges would be oround Rs.15/t as compared to Rs.80 in manual
grading.

17.10 Morphological changes in onion during growth and development

Periodic observations of growth characters of onion were recorded from 4 weeks till harvesting ot weekly
interval during robi and kharif seosons. The resulls reveal that steep rise in weight and size of bulb was recorded
after & weeks of fransplanting. The number of leoves and plant height remain constant after 12 weeks of
transplanting. Kharif onion showed similor frends. The direct sown onion showed steep rise in bulb weight and size
alter 12 weeks of sowing. The root length in direct sown crop was higher than transplonted crop.

18.0 Post Harvest Studies in Garlic

18.1 Effect of sulfur fumigation on storage life of garlic

The sulfur fumigation (50g/m3) was given to garlic bulbs for 1,2,3 & 4 hours during June 2003.The
treated garlic were stored under ambient condifion for 8 month. There was no effect of fumigation on rofting and
black mould infection.

18.2 Performance of gorlic stored in various types of onion storage structures

The garlic cv.G-41 was stored in different onion storage structures in heap (stakes) and in hessian cloth
bags during April to October. There wos no effect of these treatments on % PLW but disease infection (%) was lower
in heaps [stokes) kept in modified bottom ventilated storage structure. The visual quality was better in garlic stored
in stakes. The discolouration was also less in heaps (Table 58).
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Table 58: Parformance of garlic cv. G-41 stored in various types of
onion storage structures during April to Oct. 02

Stake Hession Stoke Hessian Stoke Hessian Stoke Hessian

B | bags. ‘bags bags bags
Traditional double row: 12.14 1250 31,13 2943 248 233 665 506
storage structure.

Moditied bottom ventilated 1221 1430 2286 2833 195 203 650  4.80
double row storage structure
Bottom cum top ventilated 13.01 1411 2840 8100 158 213 730 @ 526
double row storage struclure

Boffom ventilofed doble row  14.63 1398 3521 27.88 180 266 630  5.60
siructure with choin links on sides | | | '

13.00 1370 2940 2920 195 229 649 518

*Mone-1, Slight-2, Moderate-3, Moderatly-4, Sever-5
**Visual quality: Excellont-?, Good-7, Fair-5, Poor-3 and Unsellable-1({Hedonic scole)

18.3 Effect of low temperature storage and y-irradiation on storage losses in garlic

The bulbs of garlic cv G-41 were y-irradioted and kept under ambient sterage conditions and low
temperature condition (0-2° Cand 65-70% RH) in hession cloth bags from May to October. The materiol wos taken
out from store afler 5 months and kept under room temperature for post siorage behavior studies. The result reveols
that storage losses in cold storage were very low as compared to ambient storage. The fotal weight loss in cold
stored material after 5 month was 6% os compared to 17 % under ambient storage conditions. The infection of soft
rot was higher in ambient condition (24 %) os compared fo low temperature condition (8%). There wos no sprouting
in all treatments. When the cold stored garlic was kept under room temperature, the un-irradiated garlic started
sprouting and it increased to 12.63 %. But there was no sprouting in y-irradiated gorlic. The internal sprouting
which is common in garlic after November wos not found in y-irrodioted bulbs and bulbs were healthy fill
termination of the experiment i.e. upto January. Thus the irradiation combined with low femperature storage may
be helpful in reducing the storage losses in garlic by 20-25%.

18.4 Biochemical analysis of domestic garlic lines and Chinese garlic

Various garlic varieties such as G-41, G-1, GG-2, G-50, Agri Found Parvati (Himachal produce), Agri
Found Parvati (Kamal produce), and lines from NRCOG viz. No. 55, No. 61, No. 335 as well as Chinese gorlic
were lested for their biochemical constituents viz. %M, % P % K, % Protein, % Maoisture, % Dry mattar, TS5 (%) etc.
during the year 2003 and 2004.

The resulis reveoled that both purple as well as white domestic garlic showed higher content of all the above
stated constituents than Chinese garlic except Nitrogen, which was at par with all cultivars except No. 335 ond No.
55. The garlic line from NRCOG, No. 55 showed highest %N, %P % Dry matter ond TS5 (%) than all other lines
during 2003. Moisture content was lowest in G-1 consistently for both the years. Agri Found Parvati (Kool
produce] was found significantly superior in Potassium content, while No. 335 was found significantly superior in
protein confent than oll other tested cultivars of garlic during both the years.
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19.0 SurveyReport
19.1  Survey of onion storage structures in Gujarat and Karnotaka

19.1.1 Gujarat

The survey of post harvest handling and storage of onion wos carried out in major onion growing areas of
Guijorat. The survey results revealed that in Gujarat 22.54 % onion storage structures are temporary type while
14.0% of the structures are semi-permanent type. The majority of storage structures is permanent type (63.38%).
The 82.22% permanent structures are bottom ventilated but the bottom ventilated type of structures are different of
the recommended type. Majority of the temparary structures (75.8%) were up to 10t copacity, While 42.56 % semi
permanent structures were found fo have less than 10 t capacity. Contrary to this majority of the permanent
structures have more than 101 capacity. The majority of permanent structures were constructed on raised platform.
The 68.52 % semi permanent structures and 51.61 % temporary were constructed on raised platform. The floor of
non-bottom ventilated unroised structures was kuchcho or filled with coarse sand. In bottom ventilated structures
wooden logs or wooden bantams are the main censtruction materials in all type of structure. The majority of the
tempaorary roofs were built with grasses / sugarcone leaves with or with out polyethylene covers. The Mangalore tiles
were main roofing material in semi permanent struciures, while galvanized iron sheets were main roofing material
in permanent structures, which was followed by asbestos sheet and Mangalore tiles.

19.1.2 Karnotaka

The survey of post harvest handling and storage of onion was carried out in major onion growing areas of
Karnataka. The survey reveals that 37.14% storage structures were temporary type while 64.29% structures were
semi-permanent. Only 8.57% structures were permanent. None of these structures was bottom ventilated. Majority
of the temporary structures (75.8%) were up to 10 t capacity. While 42.56 % semi permanent structures were found
to have less than 10 t capacity. Contrary to this, majority of the permanent structures have more than 10 t capacity.
The temporary storage structures were found to have more length as compared to semi permanent and permanent
structures. The 69.9% permanent structures and 40.0% semi permanent structures were 15 to 30 feet long while
67.74% temporary structures were more than 45 feet in length. Contrary to the length, 95% temporary structures
were found to have less than 6 feet width. Similarly 65.11% semi permanent structure were less than 6 feet wide
while more than 50 % permanent structure were more than 12 feet wide. The majority of permanent structures were
constructed on raised platform. The 68.52 % semi permanent structures and 51.61 % temporary were constructed
on raised platform. But the height of platform in majority of the semi permanent and temporary structures is less than
15 em. The permanent structures have platform height of either 2 feet or more than 2 feet. As far as the bottom
ventilation is concerned, only 38.1% permanent structures, 11.4 % semi permanent structures and 1.62 percent
temporary siructures were construcied with bottom ventilation facility. The floor of non-bottom ventilated un-raised
structures was kuchcha or filled with coorse sand. in bottomn ventiloted structures wooden logs or wooden bantams
are the main construction materials in all type of structures. The majority of the temporary roofs were built with
grasses/ sugarcone leaves with or with out polyethylene covers. The Mangalore tiles were main reofing material in
semi permanent structures, while galvanized iron sheets were main roofing material in permanent structures, which
was followed by asbestos sheet and Mangalore files.

19.2 Season wise assessment of yield of onion at farmers field

In order to ossess the yield, productivity, method of planting etc. al farmers' field, extensive surveys were
conducted in the onion growing belts of Maharashtra during the harvesting season of late kharif, rabi, and kharif
season. The survey wos conducted in four districts of the state namely, Pune, Nasik, Satara and Ahmednagor.

The results reveals thot most of the farmers are planting on flat beds in late kharif and robi season, while
44% farmers hove plonted on ridges and furrows in kharif season. The yield levels of khorif season were lower (19.8
t/ha) than rabi (49.24 t/ha) and late kharif (31.4 t/ha) season. The percent A and B grade bulbs were 42.5 and
43.85 respectively during robi and late khorif season, while in khorif it wos only 14.3 %.
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Varietal development of onion Tamil Nadu State Agrl. Dept NRCOG, 510 7 Feb.
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Production technology of onion Ambegoon Taluka Agrl. Peth, Dist. Pune 11.6.2003
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Dr. V. Mahajan, S.B. Kadam and $.D. Waghmare porticipated in ‘Agricultural Exhibition' at Captain
Shiviampant Damle Sperts Ground, Pune organized by SDAO, Rojgurunagaron & April 2003,

Dr. V. Mahajon, VM. Patil, 5.B. Kadam, H.M. Jadhav, PR. Senaowane and Naim Shaikh perticipated in
‘Agriculture Exhibition' at Vishal Junnar Nagar Dyaneshwar Grammannati Mandal High School Ground, Aale, Tal.
Junnar, Dist. Pune organized by Vishal Junnar Sahokari Patpedhi Maryadit, Mumbai and Srijan Marketing, Sinnar
from 12-14 April 2003,

Dr. V. Mahajan, V.V, Patil, 5.B. Kadam, H.M. Jadhav, PR. Sonawane and Naim Shaikh parficipoted in 'Kissan
2003" - Pune ot Agriculture College Campus, Pune from 3-7 December 2003 orgonized by Deccan Exhibitors Put.
Lid, Pune,

Orgaonized o three-doy training progromme on
'Onion and Garlic Production Technology' for the
Officers (Horticulture/Agriculture) from Govt, of Tamil
MNadu from 5-7 February 2004,
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Papers/ Reviews

Khar A, Lawande KE and Asha Devi A. 2003, Biotechnological opproaches in garlic (Allium sativum
L.} - Past, present and future. The Botanica, Delhi University. 53 : 155-168.

Srinivas PS and Panwar VPS. 2003. Combined effects of intercropping moize with pulses and potash
tertilizer on stem borer, Chilo partellus (Swinhoe) infestation in maize. Ann. Agric. Res. New Series 24(3);
441 465,

Srinivas PS and Panwar VPS. 2003, Efficacy of Neem and Bt formulctions against Chile partellus
{Swinhoe) infestation in maize. Pesticide Research Journal 15(2): 131 132.

Papers Presented in Seminars / Symposia / Conferences

Mahajan V, Khar A, Kadam 5B and Lawande KE. 2003. Varietnl evoluation and storage studies in
garlic. In National Seminar on New Perspectives in Spices, Medicinal and Aromatic Plants, ICAR Research
Complex for Goao, Goa, 27-29 November 2003. P 1 6.

Khar A, Mahajan V, Asha Devi, Kadam 5B and Lawande KE. 2003. 5tudies on herafibility, genetic
advance, coefficient of variation and performance studies in some elite lines of gorlic. In National Seminar
on New Perspectives in Spices, Medicinal and Aromatic Plants, ICAR Research Complex for Goo, Gon, 27-
29 Movember2003.P17,

Mahajan V, Khar A, Asha Devi, Kadom 5B ond Lowande KE. 2003. Determination of LD 50 for
chemical mutagens in garlic variety G-4 1, In National Seminar on New Perspeciives in Spices, Medicinal
ond Aromatic Plants, |CAR Research Complex for Gea, Goo, 27-29 November 2003. P 49

Popular Articles

Lowande KE. 2003, Increasing export of onion and garlic frem India. Indian Horticulture, Oclober-
Decambear, 33-34,

Lawande KE. 2003. About NRC for Onion and Garlic Inferview with Director, In Agriculture &
Industry Survey, 13(12) : 36-37

Lawande KE. 2003. Pungen! prolits. Times Agriculture Journal, Sept-Oct, 1.2

Lowande KE. 2003. Interview about NRCOG Milisey Unnat Kheti. Unnot Kheti Sobji Visheshank,
March-April, 4-10.

Mahajon ¥V ond Lawonde KE. 2004. Uttam Praticha Kanda Utpadan, Shetkari, June, 6-11,

Mehajon Vand Lawande KE, 2004. Kando Prakriva Va Sathavan, Shetkori, July, 8-9,
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Lawande KE. 2004, Kando Lagawad Tantra. Dhanyalaxshmi, July, pp: 57-82.

Lawande KE and Mahajan V. 2004. Robi Hangomat Uttom Praficha Kando Utpodan. Balirojo, Sept, pp: 46-52.
Mahajan V. 2003. Vagyanik paddhatidwara lasun vipadon. Godwa, October, 4 1-50.

Mahajan V. 2003. Rabbi Kanda- Rope vatika kashi Taiyar karavi? Adarsh Sheti Udyog, Nov, 16-18

Mahajan V. 2004. Kanda kadhani, sathawanuk aani Prokria. Adarsh Sheti Udyog, February, 24 27.

Papers Presented

lowande KE. 2003. Diversification of agriculture through onion and garlic production and new
technologies’. In National Seminar on 'Diversification of Agriculture Through Horticultural Development. NHRDF,
MHB and State Department of Horticulture, UP, Deoria, Nov. 15-14.

Lawande KE. 2003. Present status and prospects of garlic production An Indian perspective. In Nofional
Seminor on ‘New perspectives in Spices, Medicinal and Aromatic Plants', 155115k, Calicut af ICAR Ressarch
Complexfor Goa, Gog, Nov. 27-29,

Lowande KE. 2004. Recent trends in onion ond garlic production with emphasis on organic farming and
micro-irrigation. In National Seminar an 'Vegetable Production with Special Reference to Onion and Garlic in Bihar

and Scope for Diversilication in Agricullure Through Vegetable Cullivation', Madhubani, Bihar, MHRDF, NHE and
NAFED, March 2-4.

Lawande KE. 2004. Heterosis in Onion Prospects and Challenges. In National Symposium on 'Harnessing
Heterasis in Crop Plants', IIVR, Varanasi, March 13-15.
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INSTITUTIONAL
ACTIVITIES

The marketing right of the hand operated ‘Onion Grader developed by NRCOG were given to M/s.

Pune District Onion Growers Cooperative Purchase & Sale Society Limited, Pune. A MoU wos signed on 5
April 2003.

Seventh SRC meeting wos conducted from 10-11June 2004 under the chairmanship of Dr. K.E.
Lawande, Director, NRCOG. Scientists presented progress of work and future programmes, which were
thoroughly discussed.

Sixth RAC meeting was held on 16-17 September 2003. Dr, Vishnu Swarup, Director, Indo-
American Hybrid Seeds, New Delhi choired the meeting. The members were Dr. K.E. Lawande, Director,
NRCOG, Rajgurunagar, Dr. 5.5. Kadam, Head, Dept. of Biotechnology, MPKV, Rahuri, Dr. S.H. Shinde,
Dean, College of Agriculture, Kolhapur, Dr. S.J. Singh, Ex-Head, IARI Regional Station, Pure, Prof. R.P
Singh, Malonda (Bihar), Mr. Dhananjaya Kumar, Patna and Dr. V. Mahajon, Sr. Scientist & Member
Secretary. All the scientists presented their findings and RAC made appropriate suggestions for future
research programmes.

Sixth, Seventh and Eighth IMC meeting was held on 7.10.2002, 30.5.2003 and 10.3.2004
under the chairmanship of Dr. K.E, Lawande, Director, NRCOG. The committee reviewed and approved
the agenda items accordingly.

The Centre organized Hindi Pokhowara from 7-14 September 2004 and conducted some
activities/competition at this Centre like Hindi Typing, Essay, Scientific lectures, dictations, debate and
poetry. The Centre also arranged a guest lecture of Mr. Raj Bahadur Saini, Hindi Officer, HEMRL, Pune and
distributed prizes to the winnerson 12 September 2003.
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Nome Designaotion
Dr. RN Pal Ex-DDG (Hort), ICAR 29.04.2003
Mr. Harshawardhan Patil Minister for Marketing & EGS, Mumbai 30.06.2003
Dr. 5.K. Bhargava Member, ICAR Goveming Body, Agraman System,

Mumbai 11.07.2003
Dr. AS. Jadhav Associate Dean (LAE), MPKV, Rohuri 23.07.2003
Dr. 5.K. Dorge Ex-Vice Chancellor, MPKY, Rahuri 146.08.2003
Dr. VS, Karikanthimath Director, ICAR Research Complex for Goa, Old Goa 29.08.2003
Mr. Ashokrao Mohal Member of Parioment, Khed, Dist, Pune 20.09.2003
Dr. Yogendra S. Merkar Director (ARE), Vasantdada Sugor Institute, Puna 02.12.2003
Dr. Mangala Rai Secretary (DARE) & Director General, [CAR, New Delhi 31.12.2003
Dr. G. Kalloo DDG (Horticulture & Crop 5ci.) ICAR, New Delhi 31.12.2003
Dr. Shonti Wilson Wiiaratne Chairman, Institute of Post Harvest Technology,

Colombo, 5ri Lanka 25.03.2004
Dr. Glen Rutten Cutter Director, Seminis Veg Seeds, Woodland, CA, USA 30.03.2004
Mr. Antonic Carlos Pierro Manager, Seminis Veg Seeds, Compinks, SP Brazil 30.03.2004
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ANNEXURE 1

Meteorological data for the year 2003-04 at NRC for Onien and Garlic, Rajgurunagar
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