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AB STRACT: The ex per i ment was car ried out on spike pro duc tion in glad i o lus with fo liar
ap pli ca tion of zinc, cal cium and bo ron, con ducted in Hor ti cul ture Gar den of Chandra Shekhar
Azad Uni ver sity of Ag ri cul ture and Tech nol ogy Kanpur in Ran dom ized Block De sign with four
rep li ca tions. The ex per i men tal plots were 32 with 8 treat ments and two lev els of each of zinc,
cal cium and bo ron treated by zinc sul phate 0.5%, cal cium sul phate 0.75% and bo rax 0.2%,
re spec tively. The re sults obtained revealed that the fo liar spray of zinc at 0.5% to glad i o lus plant

was most ef fec tive to in flu ence the veg e ta tive growth and size of spike.
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Glad i o lus, called as sword lily, be longs to the
fam ily Iridaceae and sub-fam ily Irioideae.
Glad i o lus is a beau ti ful or na men tal bul bous plant,
grown for its be witch ing and glam or ous flow ers.
Glad i o lus is grown on her ba ceous bor der, bed,
rock ery, pot and also for cut flow ers. It is grown in
sev eral states of In dia and suc cess fully grown in
plains as well as in hills. Light sandy soil with 6-7
pH and sunny weather is most con ge nial for its
growth and de vel op ment. Among micro nut ri ents
re quired in small amount, bo ron is nec es sary for
car bo hy drate trans port within the plant (Gauch and
Dugger, 3) and most of ab sorbed by the plants in
undissociated bo ric acid (H3BO3). Zinc is es sen tial
for car bon di ox ide evo lu tion and uti li za tion of
car bo hy drate and phos pho rus me tab o lism and
syn the sis of RNA. Cal cium is the chief con stit u ent
of plants as cal cium pectate of mid dle lamella of
cell wall and is there fore an im por tant part of of
plant struc ture. Cal cium is in volved in for ma tion of
cell mem brane (Hew itt, 4). In our coun try not much 
work has been done on pro duc tion of spike of
glad i o lus with fo liar spray of zinc, cal cium and
bo ron. Most of the in for ma tion are avail able based
on the work car ried out in the for eign coun tries but
those rec om men da tions can not be help full as such
un der our agro-cli ma tic con di tion. Hence the
cul tural man age ment and tech nique for qual ity
flower spike pro duc tion need to be de vel oped and
stan dard ized. Keep ing in view of the above facts, a

field trial was con ducted to in ves ti gate the ef fect of
zinc, cal cium and bo ron on pro duc tion of spike in

glad i o lus. 

MA TE RI ALS AND METH ODS 

The ex per i ment was laid out at Hor ti cul ture
Gar den of C.S.A. Uni ver sity of Ag ri cul ture and
Tech nol ogy Kanpur, where cli ma tic con di tion is
semi-arid and sub-trop i cal with hot dry sum mer and 
cold win ter. Ran dom ized block de sign with four
rep li ca tion was se lected for eight treat ment
com bi na tions, two lev els of each of zinc (0, 0.5%),
cal cium (0, 0.75%) and bo ron (0, 0.2%) were
treated by zinc sul phate 0.5%, cal cium suphate
0.75% and borax 0.2%, re spec tively. The plant ing
of corms were done on Ist No vem ber 2006. First
ir ri ga tion at the time of land prep a ra tion and reg u lar 
ir ri ga tion was car ried at an in ter val of 15 days. Five
weed ings and six hoe ings dur ing crop ping pe riod
were done and earthing was done when the plant
was erect at 20-22 cm height. The ni tro gen,
phos pho rus and pot ash were ap plied at the rate of
160, 80, 80 kg/ha, re spec tively. Ni tro gen was
ap plied in two splits of 80 kg/ha each, first at the
time of soil prep a ra tion and sec ond at six leaves
stage. FYM was also added equal y to each plot. The 
ob ser va tions on each treat ment were re corded on

the growth and flow er ing char ac ters.

RE SULTS AND DIS CUS SION

The field trial was mainly aimed to test the
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ef fect of zinc, cal cium and bo ron on growth,
flow er ing and pro duc tion of spike of glad i o lus.
Cal cium is the chief con stit u ent of plant, as cal cium 
pectate is pres ent in mid dle lamella of cell wall. It is 
es sen tial for me tab o lism, ni trate as sim i la tion,
bind ing of nu cleic acid with pro tein and is in volved 
in the for ma tion of cell mem branes. Bo ron is
nec es sary for car bo hy drate trans port within the
plant. It is in volved in cel lu lar dif fer en ti a tion and
de vel op ment, ni tro gen me tab o lism, fer til iza tion,
ac tive salt ab sorp tion, harmone me tab o lism, wa ter
re la tion and pho to syn the sis. Zinc is in volved in the
syn the sis of auxin and it is es sen tial for car bon
di ox ide evo lu tion and uti li za tion of car bo hy drate
and phos pho rus me tab o lism. Glad i o lus be ing a
mono cot y le don ous plant has no cam bium in
vas cu lar bun dles and the vas cu lar bun dles were
scat tered among the tis sue un sys tem at i cally. So that 
no sec ond ary growth oc curs in this plant and
mostly it grows with out branch ing. There fore,
spray ing of zinc, cal cium and bo ron were sprayed

sep a rately. 

The plant height was not sig nif i cantly af fected 
by spray ing of cal cium. The dala (Ta ble 1)
in di cated that the max i mum height (81.70cm) was
attained with the ap pli ca tion of zinc. The rea son for 
in crease in height of glad i o lus might be due to
in creased syn the sis of auxin and uti li za tion of
car bo hy drate in im prov ing plant height. Similar
find ing was also ob served by Chaturvedi et al. (1)

in glad i o lus.

The length of leaf (57.73 cm) was in creased
sig nif i cantly with the ap pli ca tion of zinc than
cal cium and bo ron. It has been found to play a role
in co ag u lat ing the auxin con cen tra tion and ni tro gen 
me tab o lism, which might have in creased the length
of leaf in glad i o lus plant. It has also been ob served
by Sharova et al. (6) and Singh and Tiwari (7). The
ap pli ca tion of zinc in creased the width of leaf from
2.50 cm to 2.85 cm, which was in similar to
Sharova et al. (6) in glad i o lus and Singh and Tiwari 

(7) in on ion. 

The ap pli ca tion of bo ron in creased the num ber 
of leaves per plant from 7.96 to 8.44 and

ap pli ca tion of zinc from 7.66 to 8.74, though the
ap pli ca tion of cal cium was not sig nif i cant but in
pres ence of zinc in creased the num ber of leaves per
plant up to 9.99. this in di cated sig nif i cant
in ter ac tion of cal cium and zinc. The find ings are
agreed with the find ing of Chaturvedi et al. (1) and
Singh et al. (8) in glad i o lus. The plants treated with
cal cium and zinc ex hib ited more thick ness i.e. 1.49
cm and 1.52 cm, re spec tively. How ever, bo ron and
dif fer ent in ter ac tions could not in crease this
pa ram e ter. This find ing is sup ported by Makory et
al. (5) in on ion. The width of plant at bot tom was
sig nif i cantly af fected by the fer til iza tion with

cal cium and zinc.

The qual ity of glad i o lus spike is mostly
rec og nized by its length and thick ness. Length of
spike is di rectly re lated to nu tri tional sta tus of
plant. The ap pli ca tion of cal cium and zinc
in creased the length of spike sig nif i cantly
sup ported by Chaturvedi et al. (1). The thick ness of
spike was ob served max i mum with ap pli ca tion of
zinc fol lowed by cal cium and bo ron. Bo ron was not 
found sig nif i cant sup ported by Fernandes and Lima 
Filho  (2). Rachis is flower bear ing place of the
spike which length was in creased by bo ron and
cal cium ap pli ca tion. Lon gest rachis was pro duced
with cal cium fol lowed by bo ron, and zinc could not 
af fect it sig nif i cantly, which is in support of
Fernandes and Filho (2). Num ber of flo rets per
spike is also a pa ram e ter for judg ment of qual ity of
spike. Flo rets al ways face in one di rec tion and as
such more num ber of flo rets per spike en hance the
beauty of the spike. The spray of bo ron and cal cium 
had im proved the num ber of flo rets per spike
sig nif i cantly. The width and length of flo ret was
sig nif i cantly af fected by ap pli ca tion of bo ron and
zinc but cal cium could not af fect this trait. This

find ing is in con so nance with Chaturvedi et al. (1). 

Keep ing in view the re sults sum ma rized above 
it may be con cluded that the fo liar spray ing of zinc
at 0.5% to glad i o lus plants was ef fec tive in
in flu enc ing most of pa ram e ters par tic u larly the size 
of spike and flo ret fol lowed by cal cium @ 0.75%
ap pli ca tion.     
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