RESPONSE OF SOME ONION CULTIVARS TO MICRONUTRIENTS
APPLICATION UNDER MIDDLE DELTA CONDITIONS.

I- Growth, bulbing and nutritional status.

R.M. Khalil, A.A. Midan and 0.S. Abu-Grab
Faculty of Agriculture, Minufiya Univ. and Agric.
Res. Center, Cairo, Egypt.
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ABSTRACT

Three onion cultivars, i.e., Shandaweel No. 1, Giza
6 M (normally grow in Upper and Middle Egypt) and Giza 20
(grows in Delta Nile region), were cultivated under Middle
Delta conditions. The response of tested cultivars to the
foliar application of Cu SO4.5H20, MnSOw4.4H20 and Zn SOws.7H0,

each at concentrations of 0, 500, 1000 and 1500 mg/L. was
studied. !

Giza 20 cv. attained superior foliage growth parameters,
followed by Giza 6M and Shandaweel No. 1 cvs., respectively.
Besides, Shandaweel No. 1 cv. approved to be of earlier bulb-
ing. It was followed, in this cennection, by Giza 6M and
Giza 20 cvs. Superior contents of K in leaves, N in immature
bulbs and N,P and total carbohydrates in mature bulbs were
observed in Giza 6M. Varietal variations in micronutrients
content were also noticed.

Comparing to manganese or copper, zinc sulphate foliar
spraying was generally most effective in increasing foliage
and bulbs growth. Applied micronutrients exerted no pronounc-
ed effect on N,P and K contents in leaves and bulbs. Foliar
spraying of copper and manganese sulphate increased Cu and
Mn contents, respectively, in leaves and immature bulbs.

The relatively 1dw micronutrient concentrations (500
and 100 mg/L.) significantly improved leaves and bulbs
growth. A significant variation in bulbing indices was
noticed due to applied micronutrient concentrations. The
500 and 1000 mg/L. micronutrient concentrations approved
more effective in increasing N, P and total carbohydrates
in leaves and bulbs. Besides, the 1000 and 1500 mg/L con-
centrations increased Zn in leaves and mature bulbs and Mn
in immature bulbs. Several interaction effects were observed.
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INTRODUCTION

The most effective micronutrients for onion are Cu, Mn and Zn
as they play a key stone role in plant growth, bulbing and nutri-
tional status. Foliage and bulbs growth were favourably affected
by Cu (El-Moursi, 1980 and Lal and Maurya, 1981), Mn (Omran et al.,
1984) and Zn (Ajakaiye and Greig, 1976) application to onion.

Copper, manganese and zinc were also observed to favour nutri-
tional status in onion. Thus, Cu ‘and Mn increased N, P, Cu and T.S.S.
contents in onion foliage and bulbs (El-Moursi, 1980). Zinc applica-
tion enhanced NPK (Sharabash, 1970), Zn (Badre, 1980) and total and
non-reducing sugar (El-Sayed et al., 1985) contents in onion plant
organs. It is superfluous toc add that plant cultivars varied in
their micronutrient requirements (Midan et al., 1985) and suscepti-

bility to these nutrients deficiency in soil (Jones, 1979).

So, this has given rise to micronutrient requirements of some

onion cultivars under Middle Delta conditions.

MATERIALS AND METHODS

. Two field experiments were conducted at the Gemmeiza Agric.
Res. Station to study the response of three local onion cultivars,
" named Shandaweel No. 1, Giza 6M and Giza 20, to foliage application
with solutions of CuSOy.5H;0, MnSO4.4H,0 or ZnSO,.7H,0, each at con-
centrations of 0, 500, 1000 and 1500 mg/L. The experiment was
designed using four replications in a split-split system, where the
tested cvs. occupied main plots, micronutrients and their applied
concentrations were arranged as sub and sub-sub plots, respectively.
Plants recievea three successive sprays of the tested micronutrient
concentrations at 15 day intervals beginning at 45 days from trans-

planting. The experimental plot was 10.5 m’ in arca and includes 6
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ridges each of 50 cm. wide and 3.5 m. in long. Seeds were sown in
the nursery on 15th of October in both seasons whereas transplanting
took place on January 9th and 12th in 1984 and 1985, respectively.

The normal practices of growing onion were adopted.

At 90 and 120 days after transplanting, plant samples (ten
plants each) were undertaken from the two outer ridges of each sub-
sub plot for growth and bulbing studies! The following growth para-
meters were recorded: 1) Plant height (cm), measured from the base
of swelling sheath to the tip oflongest assimilative tubular blades.
2) Neck length (cm), from the top of‘swelling sheath to the end of
sheath. 3) Number of assimilative leaves per plant. 4) Fresh and dry
weight of leaves, necks and bulbs. 5) Bulbing ratio, measured as the
rates of the greatest diameter of bulb to the minimum neck diameter
(Mann, 1952).

N,P,K, Cu, Mn and Zn were determined in the leaves and bulbs
of plants which were previously used in growth studies (90 days
after transplanting). N, P, K, Cu, Mn, Zn and total carbohydrates
were determined in the harvested mature bulbs. The methods describ-
ed by Chapman and Partt (1961), Traug and Mayer (1939), Brown and
Lilliland (1946) and Megnetski et al. (1959) were adopted for N, P,
K and total carbohydrates, respecting the oréer. Cu, Mn and Zn were

determined using Elemer Atomic Absorption Apparatus.

The obtained data were exposed to the proper statistical ana-
lysis . of variance (Snedecor and Cochran, 1967) and the Duncan's

multiple range test 5% level was used for the comparison among means
(Duncan, 1955).
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RESULTS A¥® DISCUSSION

1- Growth:

1-1- Effect of cultivar:

The highest records of plant height, neck length and leaves
and necks dry weights being obtained in Giza 20 cv., followed by
Giza 6M and Shandaweel No. 1, descendingly (Tables 1 & 2). The
obtained results are in confirmity with those of El-Shafie et al.
(1971) who explained resuits as Giza 20 cv. seems to be more resis-

tace to disease incidence under Middle Delta conditions.

Shandaweel No, 1 cv. gave the highest dry weight of.bulbs as
compared to the other tested cultivars. This result is true at the
earlier growth stage, i.e,, 90 days after transplanting. Meanwhile,
at more advanced stage, i.e. 30 days later, Giza 20 cv. approved

more superior in either fresh and dry weights of bulbs.

The variation in bulbs growth that noticed among studied culti-
vars owe much to the variation in the photoperiod requirements,
factor that well known to affect bulbing in onion. The photoperiod
in Middle Delta region appeared more fit for Giza 20 cv., cultivar
that well adapted in this region. The different photoperiod require-
ments of various onion cultivars was early reported by Mapruder and
Allard (1937). Further confirmation was done by Warid and F|-Gammal
(1957) who decleared that the photoperiod required for goud bulbing .
in Giza 6M and Behairy (in which from it Giza 20 cv. was iﬁitiated)
cvs. are 11.10-11.56 hrs.and 12.25-13.30 hrs., respectively.

. 1-2- Effect of applied micronutrient:

Regardless of applied concentrations, plants received zinc
sulphate as foliat spraying seem to be, with a slight descrepancies,

of highest foliage and bulbs growth parameters as compared to those
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received manganese or copper sulphate (Tables 1 & 2). This result
is true at both sampling dates, i.e., 90 and 120 days after trans-
planting, and was generally observed in both seasons of study. The
superior effect of Zn on plant growth may be interpreted due to its
role in the biosynthesis of tryptophan that well known to be the
precursor of indol acetic acid (IAA) in plant. This drawn conclu-
sion was previously confirmed by Pillai (1967). Furthermore, zinc
was reported to catalize the process of oxidation in plant cell,has
a vital role in the transformation of carbohvdrates, regulate the
consumption of sugars, increase the source of énergy for the produc-
tion of chlorphyll, promote the absorption of water and prevent
stunting in plants (Saucelli, 1969), factors that collectively
promote plant growth. ‘

1-3— Effect of micronutrient concentrations:

Irrespective of applied micronutrient, all of the tested con-
centrations seemed to enhance leaves and bulbs growth, although sig-
nificance were frequently observed using the relatively low concent-
rations, i.e. 500 and 1000 mg/L. This result was insistently observ-

ed at both sampling dates of_1983/1984 and 1984/1985 seasons.

plant with optimum amounts of micronutrients required for normal
growth. Obtained results coincide with those of El-Moursi (1980)
and Omran et al. (1984). They reported that the relatively lower
concentrations of micronutrients improved onion growth as compared

to higher ones.

1-4— The interactions effect:

The interaction between cultivar and both micronutrients and
their tested concentrations exerted no significant effect on onion

growth, so its related data were omitted.

292



Khalil et al.: Response of. some onion .....

As regards to the combined effect of micronutrients and their
tested concentrations, it seems that, excepting for plant height in
both sampling dates, leaves fresh and dry weights, all at 90 days
from transplanting, and leaves fresh weight 120 days from trans-
planting, no significant differences in plant growth parameters were
observed due to the interactive effect of applied micronutrients and
their tested concentrations (Tables 3 & 4). These results are true
in 1983/1984 season only. Meanwhile, in 1984/1985, the nutrients
concentrations interaction significantly affected plant height, at
both sampling dates, neck fresh weigﬂt and bulb dry weight, both at
90 days from transplanting, and leaves dry weight 120 days from

transplanting.

In spite of all above mentioned, plants received copper, manga-
nese, or zinc sulphate, each at concentration of 500 or 1000 mg/L.,
exhibited generally superior growth indices as compared to control
or those received the higher nutrients concentration. This result
was insistently observed at both sampling dates of either seasons

of study.

It is worth noting that, comparing to the other micronutrient
concentrations, zinc sulphate at 500 and 1000 mg/L exerted the high-
est records in leaves fresh weight and leaves and bulbs dry weights,
all at 90 days from transplanting. Besides, plants rereived the
same concentrations of zinc approved superiority in leaves and bulbs
fresh and dry weights as assessed at more advanced growth stage,
i.e., 120 days from transplanting. These results were insistently

observed in both seasons of study.

Data regarding the three factors combined effect were omitted

as no definitive trend was observed.
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2— Bulbing behaviour:

2-1- Effect of cultivar:

Data in Table (5) show that the tested onion cultivars signi-
ficantly varied in bulbing behaviour. Shandaweel No. 1 cv. showed
earlier bulbing, since it achieved the highest bulbing ratio at
earlier growth stage, i.e., 90 days from transplanting. Using the
same bulbing measurement, Giza 6M and Giza 20 cvs. could be consi-

dered of medium and latent bulbing, respectively.

Shandaweel No. 1 cv. continued to be of highest bulbing ratio
up to more advanced growth stage, i.e., 120 days from transplanting.
In this connection, it was followed by Giza 6M and Giza 20 cvs., in
descending order. It is worthy to mention that although Giza 20 cv.
was observed to be of least bulbing ratio at either 90 or 120 days
after transplanting, it recorded the highest bulb and neck diameters
at latent growth stage. Results may be explained as Shandaweel No.
1 cv. is of shortest photoperiod requirement for bulb initiation,
so it was followed in this connection by Giza 6M and Giza 20 cv. .
This drawn suggestion was previously confirmed by the results of y
Warid and E1-Gammal (1957) who feported that thé photoperiod requir-
ed for Giza 6M and Giza 20 cvs. was 11.10-11.56 and 12.25-13.30 hrs,
respectively. The variation among onionacultivars in photoperiod

requirements as recorded long time ago by Magruder and Allard (1937).

Obtained results go along with those of Ahmed et al. (1977) who
observed that Shandaweel No. 1 cv. produced mature bulbs 12-15 days
earlier than Giza 6M. Further confirmation was done by Ei-Shaflie
et al. (1971) under Delta conditions. They reported that Giza 6M
cv. reached bulbing ratio (neck/bulb) of 0.50 at 12-30th of March,
while Behairy cv. (in which from it Giza 20 was initiated) achieved
this record at 12-14 April.
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2-2—- Effect of applied micronutrient:

No significant differences were observed in bulbing behaviour
due to applied micronutrient, although plants received foliar spray-
ing of zinc or manganese sulphate being superior in bulb and neck
diameters and bulbing ratio at one or either sampling dates (Table
5). Zinc and manganese was previously discussed to paly a vital
role in plant metabolism particularly wﬂé&.dealing with carbohydrates

synthesis and translocation, thereby mayfén&ourage bulbing in onion
plants. : '

2-3- Effect of micronutrient conceﬁtrations:

Applied micronutrient concentrations Seemed to possitively
affect bulbing behavioﬁr,~hence»sigﬂificances were [requently observ—
ed at both sampling dates, i.e., 90 and 120 days from £rnnsp1anting.
in either 1983/1984 and 1984/1985 seasons (Table 5). Plants receiv-
ed micronutrients spraying at concentrations of 500 or 1000 mg/L
seemed to be of generally improved bulbing indices as compared to

control or those received higher concentration.

The lower micronutrient concentrations were observed also by

Omran et al. (1984) to improve bulbing behaviour in onion plants.

2-4- The interactions effect:

Statistical analysis showed no significant interactions between
studied factors on bulbing behaviour, indicating independent acts
for each, so related data were excluded.

3- Chemical constituents:

3-1- Nitrogen, phosphorus, potassium and total carbohydrates:
3-1-1- Effect of cultivar:

Nitrogen, phosphorus potassium and total carbohydrate. contents

seemed to differ according to grown cultivar (Figs. 1&2). As compared
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to the other tested cvs., Giza 6M showed superior K content in leaves
and approved of highest N in immature bulbs. It showed also higher
N, P and total carbohydrate contents ih mature bulbs.

Results may be explained as Giza 6M cv. is known to be of
limited growth, and consequently increasing nutrients concentration

in plant tissues was quite expected due to the dillution cffect.

An increase in nutrients concentration in onion plant tissues
was previously suggested by Midan et al. (1982) to be due to the
dillution effect of reduces growth. Obtained results are in harmony
with those of El-Shafie (1979) and El-Kafoury (1986).

3-1-2- Effect of applied micronitrient:

Applied micronutrients did not differ pronouncely in Fegards—to
their effects on N, P and K contents in either Ieaves or hulbs of
onion plant (Figs. 1&2). However, plants received CuS0,.5l,0 foliar
application seemed to berof higher total carbohydrate contents in

mature bulbs as compared to those received MnSO4.4H,0 or ZnSO.7H,0.

Each of the applied micronutrients plays distinct vital role in
plant metabolism and has the same importance of others, thus, the
unpronounced differences among them regarding their effects on
mineral contents of plants could be explained. However, the parti-
cular superior of Cu and Mn may explained as these nutrients have
a distnict role in transpiration, process that well known to affect
nutrients absorption and translocation within plaat. The effect of
mangsnesc in {NCreasing transpiration rate was previously reported
by Midan (1978) on beans. He added that foliage application of
manganese sulphate increased nutrients absorption and accumulation

in plant tissues.
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The foliar spraying of CuSOs.5H20 may’be improve photosynthesis
process, thus the increase in carbohydrate assimilation and accumu-
lation in bulbs could be explained. Obtained results are in harmony
with those of El-Moursi (1980) and Ibrahim et al. (1980).

3-1-3- Effect of micronutrient concentrations:

The tested micronutrient concentratio;s generally improved N,
P,K and total carbohydrate contents in étﬁhied plant organs, although
500 and/or 1000 mg/L concentrations approvéd more effective (Figs.
1&2). Results may be interpreted as mgdidh.concentrations, i.e.;
500 and 1000 mg/L, provide plant with adeqdété nutrients amount and
lead to normal metabolism within plant, thereby may increase nutrients
absorption and accumulation.

The relatively low and medium mitronutrient concentrations were
observed also by El-Moursy (1980) and Ibrahim et al. (1980) to be
more effective in increasing nutrient ﬁonéents in onion plants as
compared to the higher ones.

3-1-4— The interactions effect:

Data regarding the combined effect of tested growth factors on
N,P,K and total carbohydrate contents in different plant organs

showed no definitive trend, so it were excluded.

3-2- Copper manganese and zinc contents:
3-2-1- Effect of cultivar:

Results in Fig. (3) showed pronounced varietal variations in
Cu, Mn and Zn contents in leaves and bulbs of onion plants. Compar-
ing to the other tested cultivars, Giza 20 cv. seems to have the
highest concentrations of Cu in leaves, Cu, Mn and Zn in immature
bulbs and Cu and Mn in mature ones. Besides, Giza 6M cv. being of

higher Zn content in mature bulbs, meanwhile Shandaweel No. 1 cv.
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approved superiority in Mn and Zn in leaves. It is eassily then to
conclude that increasing the foliage growth of a respected cv. was
accompanied by high Cu content in leaves but vice versa scems to
occur with Mn and Zn. The variation among cultivars in their Cu,

Mn and Zn contents is quite expected due to the variation in nutrient
requirements of plants necessary for normal growth. Similar varietal
variation in such micronutrients content was élso reported by Midan
et al. (1985) on potato. :

3-2-2- Effect of applied micronutrients:

The foliar sprayings of CuSOy4.5H,0 or Mn?Ou.ﬁﬂzo increased Cu
and Mn, respectively, in either leaves or immature bulbs of onion
(Fig. 3). Results may be explained due to increase the rate of -the
above mentioned nutrients absorption and translocation within plant.
This drawn suggestion was previously confirmed by the results of
Badre (1980). Besides, plants received ZnSO4. 7H20 sprayings are of
higher Cu and Mn contents in mature bulbs, whereas those received
MnSOs .4H,0 treatments being of superior Zn content. Obtained results

are in harmony with those of Badre (1980) and El-Moursi (1980) on

onion.

Results may be explained due to somehow synergitic or antigonism
effect of applied micronutrients in which such nutrients may encour-

age or inhibite the absorption and translocation of others in plant.

3-2-3- Effect of micronutrient concentrations:

Data regarding Cu, Mn and Zn contents as affected by tested
micronutrient concentrations show that the highest Cu was observed
in leaves and either initiated and mature bulbs of the check plants
(Fig. 3). Also, plants received no micronutrients application seem-
ed to be of higher Zn content in immature bulbs. The lowest concen-

tration, i.e., 500 mg/L of applied micronutrients caused the highest
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Mn content in leaves and mature bulbs. Whereas, medium and higher
concentrations, i.e., 1000 ‘and 1500 mg/L, are of superior effect on
Zn in leaves and mature bulbs and Mn in immature bulbs. The lower
concentration of spraying micronutrients solution was also reported
by Basilious (1983) to increase Mn and Zn contents in onion bulbs,

vhereas higher spraying concentrations exerted a negative effect.

3-2-4- The interactions effect:

The interaction of tested growth factors exerted no definitive
trend as regards its effect on Cu, Mn and Zn contents in onion plant
organs and its related data were too large, so it wasranﬁulled.
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