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Abstraci

A field experiment to study the effect

_ | of zinc and iron application on vegetative growth and quality of brinjal
cultivar Pusa Kranti was eonducted during Dec

-+ 2006 to July, 2008 as main crop and ratoon crop of brinjal at the Department
of Horticulture, College of Agriculture, Bikaner. The results revealed that soil application of 40 kg FeSO, before transplanting
followed by 40 kg ZnS0, ha' as soil application showed increased plantheight, stem girth, number of fruits per plant, fruit
weight, fruit width, fruit length and ascorbic acid content in the fruits considerably.
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Introduction transplanted in the field on 21 Dec., 2006. Prior to
transplanting, well rotten FYM @ 150 q ha"' was
Brinjal (Selanum melongena L.) is a major incorporated in the soil and also nitrogen was applied
vegetable crop of India after potato. Tt is highly nutritive through urea half as basal dose of total 120 kg N ha' +
and contains fairly high amounts of iron and ascorbic acid, full quantity of phosphorus (40 kg ha') through single
It has medicinal value and reported to lower down bload super phosphate and potassium 60 kg ha'' through murate
cholesterol level and is also said to be good remedy for of potash. Remaining half quantity of nitrogen was applied
those suffering from liver complications. Under arid areas in two equal dosjcs al 30 Emd_ 451 days after transplamingl.
of Rajasthan, its cultivations is being done successfully. Rasal LFDS-E: of I‘I:ES'[:]'4 almd ian 1{2(3, 30, 40 kg |:JE‘ -
However, productivity is low i.e. about 2.82 MT ha”, respectively) were a‘pphed at the time of tmnsp]rantmg.
mainly because of poor fertility status. Soils of Bikaner Thﬂ treatments clons.lstcd qu three levels of each zine anjl
are high in pH (8.20), low in organic carbon (0.09%), low iron as soil ﬂpphcatlm} viz, 20, 30 and 40 kg zns?, ;:}
in zinc (0.24 mg kg') and medium in iron (3.93 mg kg™'). "e'IT;w T, T‘ respectively f"'"d 20, 30 ﬂf"d 40 kg ifﬂ ]4
Zinc and iron are important micronutrients for vegetative ha'! i.e. T"_ I T, respectively and foliar spra;_‘,f of 0.
th, vield attributing characters and quality of fruits in per cent eitric acid (T ), 1 per centurea (T ), 0.25% ZnS0,
o = i + 1% urea (T)), 0.50% ZnSO, + 1% urea (T,), 0.5% FeSO,
brinjal crops (Ravichandran et al., 1995 and Raj ef al., o h 4 7

2001). Such studies were also under taken by Yadav et al. + U,}I“fr ;E;ri; J;:E;I ET{?;;.J .Gt&;_:ei% ETD.]IE ;':;:{ﬂi
isar | T, ), 1.5% FeSO, + 0.1% citri g

2001) at Hisar in Haryana. There was need to initiate the (T,,) A : ) am

E-‘.tu:iy on the response of these micronutrients under extreme control (T,). Total 14 tre.:ln‘tren:i E?;:}!:t;':;;msh;?;;

arid irrigated conditions of Bikaner in Rajasthan. repllc_ated thrm_-.: in the rap}:;llgréllze s cmplaﬁ:ta i

Therefore, keeping in view the above consideration, an plot size of 3 x 2.4 sqm with 6U cm

4 istance.
experiment was carried out to find out effect of zinc and and row to row dist

on on vegetative growth and quality of brinj i liar application of micronutrients,
i ' d i v. Pusa In main crop, fo

Kra g i v RN urea and citric acid as per treatments was done 105 and
Kranti.

120 days after transplanting. Thereafter on }4.!.'!_9.2007
2 ' pruning was done and uniform applu:datmn of
VIRt m.cthods id t rimental farm vermicompost (@ 25 kg/ plot was dln1ne on 22 October,

Thackpex|mentia loid o0l w RXPeriTe il 2007. Subsequent flowering and fruiting was damaged by
oF cuile off gy severe cold and frost conditions experienced during

university, Bikaner during the year 2006-07 with brinjal 0 o Esbbiae, Z00E. 1& was koaiinin
cultivar Pusa Kranti. The seedlings of brinjal were j
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between 2 February, 2008 to 4 February, 2008. The entire -
crop was burnt due to severe frost occurrence. Foliar sprays

of micronutrients were again done on 25 February, 2008,
18.03.2008 and 07.04,2008 after pruning.

The observations on plant height and stem girth
were recorded 115, 130 and 145 days after ransplanting.
No. of fruits per plant, fruit weight, fruit length and fruit
width were recorded at the time of each picking, There
were 11 pickings in main crop and 14 pickings in ratoon
crop. First picking in main crop started from 24 April, 2007
and lasted on 2 July. 2007. whereas, in ratoon crop first
picking started on 19 April, 2008 and continued upto 15
July, 2008. Ascorbic acid content was estimated in the fruits

of first picking of both main crop aswell asratoon crop.
Results and discussion

Plant height .

The present investigation revealed that
application of 40 kg FeSO, ha" soil application had
maximum plant height at 115 days after transplanting
(31.34 em) followed by 40 kg ZnSO, ha"' soil application
(30.99 cm). Similarly at 130 days after transplanting, 40
kg FeSO, ha” soil application had maximum plant height
(32.90 cm) followed by (32.48 cm) in T i.e. 40 kg ZnSQ,
ha' soil application and also it was minimum in control.
At 145 days after transplanting, the same trends was
observed (Table 1). It is because of the fact that soil
application of zinc and iron might have improved their
status in soil as the experimental field was low in available
zinc (0.24 mg kg™') as well as in available iron (3.93 mg
kg™'). The application of these micronutrients through zine
sulphate and ferrous sulphate in the soil increased their
availability in the soil for uptake by the plants. Similar
findings have been reported by Singh and Maurya (1979)
and Mallick and Muthukrishan (1979) who observed
enhancement of plant height due to application of zinc in
case of okra and tomato, respectively. Hatwar ef al. (2003)
also reported increase in the plant height due to foliar
application of zing, iron and boron in chilli.

Stem girth

Similar to results of plant height, maximum stem
girth was recorded at 40 kg FeSO, ha” soil application at
115,130 and 145 DAT which was 2.45 cm, 2.85 cm and 3.06
cm, respectively under this treatment. It was followed by
30 kg soil application of FeSO, ha™' and soil application of
40 kg ZnS0, ha™'. It is because of beneficial effect of zinc
and iron in plant metabolism. Similar results have been

-reported by Seelliger and Moss (1976) and Sharma (1994)
in pea and radish, respectively.
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Number of fruits per plant

Number of fruits per plant were maximum in both
main crop and rateon crop in the treatments 40 kg FeSO,
ha'' as soil application which were recorded 7.11 and 6.97,
respectively and was followed by 40 kg ZnS0, ha' sail
application. The present findings is in agreement to the
finding of Dube er al. (2003) in tomate and also by

Ravichandran er al. (1995) in brinjal and Hatwar er g/
(2003} in chilli.

. Fruit weight

Fruit weight was recorded maximum (38.50 g)
in 20 kg ZnSO, as soil application in main crop whereas at
ratoon crop, maximum fruit weight (39.42 g) was recorded
in the treatment of 20 kg FeSO, ha' as soil application
(Table 1). The present finding is in agreement with the
finding of Chaudhary and Mukherjee (1994} in cauliflower
and also of Bhatt er al. (2004) and Seediger and Moss
(1976) in pea. The increase in fruit weight by application
of zinc and iron might be hecause of increased
photosynthetic activity resulting more production of
metabolities and thus help in increasing fruit weight in
brinjal.

Fruit yield

Fruit yield was obtained maximum under soijl
application of 40 kg FeSO, ha"' (442.80 q ha") closely
followed by 40 kg ZnSO, soil application ha' (437.68 g
ha') as compared to 264.54 q ha' obtained in absolute
control in main crop whereas in ratoon crop it was also
maximum in soil application of 40 kg FeS0, ha' (592,01
qha"') followed by 30 kg soil application of FeSO, (54047
q ha'') and 40 kg ZnSO, ha' (511.44 q ha') as compared
10.279.60 q ha'. Similarly soil application of zinc sulphate
and different treatment combinations of zine and iron aleng
with citric acid. and urea as foliar application alsp
significantly increased fruit yield in main as well as in
ratioon crop. These results are in agreement with the
findings of Reddy ef al. (1995) who reported application
of zinc through ZnSO), either to soil or as foliar spray and
iron as foliar spray through FeSO, resulted in significantly
increased fruit yield of tomato accompanied by increased
concentration of zinc and iron. Similarly, Bid et al, (1994),
Ravichandran et al. (1995) and Raj ef 4/, (2001),

Fruit width and fruit length

Fruit width was maximum in both main erop and
in ratoon crop in the treatment of 40 kg FeSO, ha' soll
application which was recorded 3.14 em and 3,09 em
respectively followed by 40 kg ZnSO, ha' as sl
application. Similarly, fruit length was also recorded
maximum under the above treatment (Table 2), It 18 10
conformity to the findings of Pal er al. (2004) who 8150

observed maximum fruit length and width in chilli cultivar
Yolol wonder, ;
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Table 1. Effect of different doses of zinc sulphate and ferrous sulphate as seil application and foliar application on
plant height, sem girth, number of fruits per plant and yield of brinjal cv. Pusa Kranti

Treatment Plant height (cm) Stem girth {cm) Number of Yield(g ha')
Iruits per plant
K] 130 145 115 130 145 Main  Rawen  Main  Ratoon
DAT DAT DAT DAT DAT  DAT  crop crop crop crop
Iy Absolute contral 2077 2888 31014 200 238 264 480 5.27 264 27980
Ty 0.1% citric acid foliar spray 2692 988 3133 205 242 1M 380 - 6.53 28263 293,33
T:  1.0%urea foliar spray 2828 3047 3308 206 246 28D 5492 6.35 27133 31539
T, EﬂkganD.,‘m" soil application 04 3102 3309 223 260 289 637 6.75 414.23 ']Ef.l[
Ts 30kg £nSOsha’ soil application 30.64 3191 3370 229 263 290 695 636 3BLE6  S1LM4
C Ts 40 kg ZnS0, ha! sail application 099 3248 3512 235 272 2™ 7.03 .50 417.68 493,72
Te 025% ZnSO, + 1% urea Bliar 5055 3568 3413 220 253 279 612 670 39974 46238
application .
P o, o
T, g;ﬁﬁmﬂmq * 1% wea Bliar 5044 3069 3408 232 259 285 662 675 41180 4590l
Ty 20kg FeSOqha soil application 2989 3202 3420 224 257 I8 6350 6.78 410,11 53531
Ts 30 kg FeSOsha soil application 3015 3281 3425 240 - 275 305 663 6.95 42402 54097
T 40 kg FeSO ha™ scil application 134 3290 3522 245 285 306 T 6.97 #4280 59201
Ty 0.5% FeS50s + 0.1% citric acid
foliar speay 2907 3125 3383 217 245 18 628 6,78 39099 50591
Tiz 10% Fe30, + 0.0% citic acid 5904 3134 3424 221 255 27 639 68  M6ST 46016
foliar spray
T 1% FeSQ. + 0% civic acid 3000 3289 3494 221 256 288 - 693 683 36803 42639
oliar spray
S.Em+ 0.77 074 068 006 007 007 039 n.13 19,38 3303
CDoat 5% 225 215 19 0.7 021 020 1.10 0,38 s6.34  10LEY
C.V. (%) 457 400 350 446 479 4l 1946 753 896 1171

Tahle 2 . Effect o fdifferent doses of zine sulphate and ferrous sulphate as soil application and foliar application on
fruit weight, fruit lenpth, froit width and ascorhic acid of brinjal cv. Pusa Kranti

Treatment Fruit weight (g) Fruit lemgth {cm} Fruit width Ascorbic aced
(cm) content (mg' 100
£ Eulg]
Main Ratoen Main Ratoon Main  Rawon  Main Ratoen
crop crop crop - crop cqop crap crop Crop
T,  Absolute contral 14 80 3515 T2 708 EE] .38 EIR T8
T 0 1% citric acid foliar spray 3537 3736  71.86 727 200 202 ”Er“ 1025
T; 1.0% wrea folar spray 37.13 17 .60 7.90 749 215 313 |%4 1025
T:  20kgZnaS0Q,ha'! soil application - 350 382 1160 1098 271 2 83 |:].e 11.75
T, 30kgZnSO,ha™ soil application 15.67 3831 1161 1104 281 285 '%'5 12.25
Ts  40.kgZn5O ha'! soil application SN S0E . i iRek. B06. W B s
Te  0.25%ZnSO.+ % urea foliar application 3719 3683 1087 1077 273 280 37 120
i 1cali 13.0
Ty 0.50%ZnSO,+ 1% urea foliarapplication 3643 1818 11 27 1097 274 5 &4 ; 13.30
k : ;i 2
Ty 20 kgFeSO,ha” soil application 1477 3992 139 1072 291 290 % 12.20
. . 13.0
Ts 30 kgFeSOuha' soil application 1373 18 47 161 1143 299 2 06 ? 14 24
T, 40kgFeSO,ha’ soil application 640 847 1184 1203 314 309 1;_5 1363
[*)
Ti 0% FeSO, 4 0.1% citric acid folir 3550 3964 n20 1070 200 271 g0 13so
| spray - !
Ty 1.0% FeSOs + 0.1% citric acid foliar 3700 3323 n32 o 1L 296 292 9% 1240
2 spray
Ty 1.5% FeS0, + 0.1% citric acid foliar 3445 3397 1151 1L15 306 285 '%-5 12.50
P SEmE 194 0.95 0.32 029 013 009  0.58 030
CD a 5% NS 2.09 0.92 081 037 024  1.68 092
C.V. (%) 1699  7.40 o.48 1048 3T mer s 30
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Ascorbic acid

Ascorbic acid content was also recorded
maximum in soil application treatment of 40 kg Fe50, in
main crop (14.52 mg/100g) and ratoon crop (13.63 my/
100 g), respectively which is similar to fruit size
parameters. Other treatments of zinc and iron both in soil
application and foliar application also resulted in increased
ascorbic acid content in brinjal fruits in main crop as well
as in ratoon crop significantly (Table 2). It might be
because of better vegetative growth, more availability of
metabolites for ascorbic acid synthesis and accelerated
activity of ascorbic acid oxidase enzyme due to improved
in zinc and iron. The positive response of increased
ascorbic acid content in fruits by application of zinc and
iron has also been reported by Singh and Tewari (1993) in
onion, Ravichandran ef al. (1995} in brinjal and Dube ef
al. (2003} in tomato.
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