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Abstract. A greenhouse study on the effect of GA on barley cv. 121 indicated that spraying plants with
50 ppm GA increased grain yield and its components. In contrast, spraying with 100 ppm GA vigorously
increased plant height (lodging), number of total tillers, dry weight of the shoots and the yield of straw,
while grain yicld and the weight of 1000 grains significantly decreased. Therefore, the 100 ppm GA treat-
ment was considered excessive.

It also seems that the proper time for spraying barley plants with 50 ppm GA is at the second leaf
stage, whereas afterwards GA prolonged the vegetative phase of the plant.

Introduction

It has been established, as a result of mumerous studies, that gibberellins are growth
regulators with pronounced stimulating effect on plant growth. Many authors have
proved that the most dramatic effect of GA is its ability to stimulate the growth of
stemn, plant branching and dry weight of top plant [1-5].

Singh and Dara [6] reported that 50 ppm GA increased the grain yield of wheat,
whereas more than 100 ppm had no effect. Meanwhile, Schmalz and Mettin [7] found
that the tested barley varieties were sensitive to GA application {100 ppm) at the 2-
leaf stage which caused some pollen degeneration. Hassan et al. [8] found that GA
treatments increased grain yield of corn cv. 186. Ashour [9] found that GA slightly
increased grain yield of wheat. On the contrary, [10-11] demonstrated that GA
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reduced the grain yield of barley plants, while Morgan and Mees {12] reported that
spraying winter wheat with GA was not effective on the yield of neither grains or
straw.

Calcareous soils represent the reclamation area of the north western coast of
Egypt. Since barley is a major cereal crop in such soils for human and animal feed as
well as in molt industry, more efforts and studies are necessary to improve its produc-
tivity.

This work was carried out to compare the effect of two GA concentrations used
as a foliar spray on the growth and yield components of barley plants grown on cal-
careous soils.

Materials and Methods

Two pot experiments were carried out in a greenhouse during 1982 and 1983,
Twenty calcareous soil samples brought from the north western coast of Egypt were
air dried, ground and sieved through a 2-mm-sieve. Physiochemical characteristics of
these soils were determined by the standard procedures. Mechanical analysis was
carried out using the pipette method as described by Wright [13]. The pH was mea-
sured in 1:2.5 soil:water suspension while soil organic matter was determined accord-
ing to Walkely [14]. CaCO, content was measured volumetrically using Collin’s cal-
cimeter (Wright [13]. Phosphorus was determined by the method described by Olsen
ét al. [15], and the total exchangeable cations were determined according to Piper
[16]. Analysis indicated that these soils are alkaline in nature with a pH of about §,
poor in organic matter with a mean of 0.4% . The mean values of other soil properties
such ‘as CaCO;,, available P, clay content, and CEC were 18.4%, 6.1 ppm, 13.65%
and 8.7 meq/100 g soil, respectively.

Planting was done in giazed clay pots 30 cm in diameter. One kg of gravel was
put in the bottom of each pot, and five kgs of soil were placed on the top of the gravel.
Each treatment was replicated 6 times i1. . randomized complete block design. The
basal dressing of P, O, was applied just before planting at the local recommended
rate of 15 kgs/acre as superphosphate (0.5 g/pot). Fifteen seeds of barley cv. 121 were
planted in each pot, covered with a thin layer of pure sand and watered to about 60%
soil water holding capacity. Seedlings were thinned three weeks after planting to 5
seedlings/pot and the basal treatments at the local rate and kinds of N as Ca (NO;),
and K as K,SO, were 2 g/pot and 0.5 g/pot followed the rates of 60 kg N/acre and 24
kg K,O/acre, respectively.
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Gibberellic acid used as foliar spray 40 days after planting was 100 ppm and 50
ppm. Triton B was added as a wetting agent. Plant samples were taken during the
booting stage (75 days after planting). Plants were cut 1 cm above the ground, care-
fully cleaned, cut to small pieces and dried at 75°C in a forced air over for 24 hr and
then weighed. Harvested plants were separated to straw and grains and weight deter-
mined. The moisture content of grains at harvest was 8%. The weight of 1000 grains
was also recorded.

Results and Discussion

Plant height

Only data on the effect of 50 ppm GA on the height of barley plants are pre-
sented and discussed, as GA at 100 ppm was considered an extremely high concen-
tration for barley growth and caused lodging.

The data obtained show that the promoting action of GA may have been respon-
sible for the higher gradual shift in the rate of elongation than the control plants. Gib-
berellic acid at 50 ppm improved plant height during the period of 60-105 days after
planting (Table 1). In this respect, the increase in stem length of GA-treated plants
was usually reported as due to the increase in the length of internodes [17]. However,
Feucht and Watson [ 18] observed that GA not only promoted the elongation of inter-
nodes of treated plants but increased also their number as well.

Table 1. The effect of 50 ppm GA on barley plant height (cm} during the growing season

Days after planting
Treatment 45 60 75 90 105 120 130
GA 9.9 17.7 30.8 42.9 65.8 74.3 74.8
Control 9.1 12.3 15.4 26.3 46.1 67.7 69.4
Plant height
increase% 9 44 100 63 43 10 8

Data presented in Table 1 show that the maximum effect of GA on plant height
was obtained 75 days after planting (35 days after spraying with GA). Thus, it can be
concluded that the most suitable time for spraying barley plants grown in calcareous
soils with 50 ppm GA is one month after planting. In this connection Brain ef al. [1]
found that GA increased shoot growth of peas and wheat as a result of increasing
their stem length. Blesa and Gomez [19] also stated that GA stimulated shoot growth
of wheat seedlings but the effect decreased with advancing age.
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It is worth mentioning that the effect of soil properties on growth of yield and
barley plants was not significant in the two growing seasons. Results obtained here
clarify that the GA stimulating action on plants shadowed soil factors effect.

Growth and Yield characters

The number of total tillers 75 days after planting was increased by both GA con-
centrations (Table 2). In both growing seasons, the mean total numbers of tillers/pot
were about 14.9 and 27.2 for 50 and 100 ppm GA treatments, respectively. In this
respect Saini ef al. [4] and Dolonicki [20] reported that spraying wheat plants with
GA stimulated plant growth and increased tillers survival.

Table 2. Responseof barley planisto 0, 50 and 100 ppm GA spray treatments for 1982 and 1983 seasons

Treat. Tilier No. Dry wt. Ears No. Straw Grain 1000-grain
GA ppm ipot g/pot /pot g/pot g/pot wt., g

1982 1983 1982 1983 1982 1983 1982 1983 1982 1983 1982 1983

0 89 94 99 106 166 167 414 427 106 113 424 41.4
50 14.6 153 18.8 187 257 258 552 565 194 205 427 421
100 26.1 284 277 275 432 451 779 806 9.3 105 114 11.2
LSD.01 61 67 81 84 34 46 146 144 16 1.9 151 154
LSD.05 46 43 61 63 31 35 110 108 12 14 113 110

Dry matter accumulation responded clearly to both GA treatments (Table 2).
More dry weight was produced in the 100 ppm than the 50 ppm GA treatment (27.6
and 18.8 g/pot, respectively). These findings agree with those of Singh and Ran-
dhawa [3], Dolonicki [20], Saini et al. [4].

The 1000-grain weight was greater in the 500 ppm than in the 100 ppm GA treat-
ment (42.4 and 11.3 g, respectively). On the contrary, Randev e al. [11) reported
that GA reduced number of grains/ear. Number of total ears/pot increased in both
seasons with the increase in GA concentration (44.1 and 25.8 for the 100 ppm and 50
ppm GA, respectively). The lower number of ears/pot at the higher GA concentra-
tion was probably due to the presence of abnormally grown ears. Schmalz and Mettin
[7] tested several barley varieties and concluded that GA application at high concen-
tration (100 ppm) at the second leaf stage caused some pollen degeneration.

More grain yield was produced at the lower GA concentration than at the higher
concentration, and this was true in both seasons (19.9 and 9.9 g, respectively). More
straw was, however, produced at the higher GA application in both seasons (79.3
and 55.9 g/pot, respectively).
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