











The experiments reported in this thesis were carried out by
myself under the supervision of Dr. L.H, May and Dr, L.G. Paleg except
for one experiment described in the appendix which was carried out with
Dr. L.G. Paleg.
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Eige 5.3.3. Appearance of Stage I and Stage II Leaves
with Time for Continucus Fluorescent Light (0)

and Continuous Fluorescent + Incandescent Light (X).

Fig. 5.53.4. Rate of Development of Individual Leaves and
Spikelets for Continuous Fluoresgent Light (0)

and Continuous Fluorescent + Incandescent Light (X).
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4,1.5.1. (cont.).

4.1.1.1, 4.1.1.2 and 4.1.1.5), and (ii) it results in significently
reduced velues of all growth egtimates made in the treasted plants even
at low soil moisture pFs (2.7 - 2.9).

In more detail, it is noted that the rates of spikelet development
and leaf development (from simple ridges %o Stege II leaves) are re-
duced by an increasing soil moisture stress. Although primordia
formation may have been temporarily halted (cf section 4.1.1.4) it
is not irrevocably halted until the appearance of stamen initials
ie. primordia formation will continue if the soil moisture stress
has been relieved before this event., Similarly, double ridges are
not v_isible until the necessary spatial separation between the
apicel meristem and the Stage I leaves has been attained. These
observations suggest that there exists in the spring barley apex the
necessary factors for the control of the pattern of differentiation
Simidar conclusions have been drawn for the apex of Lupinus albus L
from a different experimental approach by Ball (1948). If this is
s0, then the various environments, to which the barley plants have
been exposed, have exerted their influence solely on the rate of one
or more of the morphological processes occurring in the apex through
the rate of supply of water and of assimilaté end hormones (both
promoting end iphibiting) synthesised in the leaves. This conclusion
hes an important besring on the discussion of the mechanism of the
ipitiation of spikelets and internode elongation.

It has been reported by a number of workers, reviewed by
Stocker (1960), that growth is slowed down st the onset of a slight

soil moisture deficit, although jnereases in dry weight (Gates 1955 a}
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5,5.2. Daylength - Water Stress Experiment.

Table 5.3.2.1.

Fegression Lines for the Relationship of the Number of

Primordia in the Apex to Apex Length.

Daylength | Equatibn '.‘w?;Mﬁumming:?prhéy-&”ﬁ
16 and 24 | Y = 0.0769% - 0.045 |72 ' 0.0016 0.0974 |
Hour | :
8 Hour ‘1‘Y = 0.0602X + 0.012 {77 : 0.0012 . 0.0885
8, = standard error of the slope
sy = standard error of the points about the line.

Table 5.3.2.2.

"t test between slopes of the above line.

(b; - by) Combined Standard Error ar P

0.0167 0.00198 8.43 145 (. 06

5.5.5, Continuous Light Experiments.
Lable 5.3.5.1.

First order Regression Lines of Apex Length on Time.

A A 5 A N 0 b R

A — , -
t Bquation n s

o ent o Equetiom 0o m | 8 Y.

‘luorescent ¥ =0.1238% + 0.359 | 151 0.0013 0,090

Fluorescent+ |

candescenti ¥ = 0.1410X + 0.272 | 162, 0.0014 0.088

e
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5.%.3. (cont.).

Table 5.3.3.2.

Analysis of Variance for scatter of points about the line
(Since each point in time is the mean of 8-10 values, ahalysis can

be made for deviation of points sbout a straight line.)

A Fluorescent Light Source,

. Ttem , 8.8., | af .S, F P
Linear Regression | 75.6243 1 75.6243 1062.14  (.001 |
Deviation about Line] 1.0680 15 0.07120 8.88 < 001
Error 1.0748 134 0.008021

Total 77.7671__ 151

B Fluorescent + Incandescent Light Source.

e

—Be [ §E @ ws T
Linear Regression | 77.3680 1 77.3680 2157.40 (001
Deviation gbout Linel 0.5738 16 0.03586 4.67 (001
Error \ 1.1054 144 0.007676

| Total | 79.0472_ 161 o

In both the above snalyses the F ratio for Linear Regression is
obtained by dividing the Linear Regression Mean Square by the
Deviation about Line Mean Square.

Table 5.3.3.3.

Regression Lines for the Relationship of Number of Primordia
in the Apex to Apex Length.

Light Source, dguation . ,n 8, . . sy
Fluorescent Y = 0.0797X - 0.0179 71 0.0014 0.0818
Fluorescent+ Y = 0.0817X + 0.0045 90 0.0012 0.0641
Incandescent

| Pooled Y = 0.0801X - 0,0012 161 0.0009 0,0747
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5.8.4, Cell Division and Cell ¥longation.

Table 5.3.4.1.

Regression Lines for Segment Length and Cell Number on Apex
Length,

A Spikelet Thase.

SEGMEND  LENGTH ]

B .l B P B

g Equation

Bt

0.1291X + 1.782 9 |0.06267 0.02652

0.6671X + 0.0700 | & |0.08301 0.02475

1 SR ez

B  Elongating Phase

e s M

Segment . . Equation , . n S e i

10 Y = 0.8112X - 0.462 15 0.06551 0.058723

115,20,25 Y = 1.0907X - 1,347 42 0.04718 0.07876
T TCRIL NUMBER
| SBgment 'Equation n 5y Sy

I
*

10 Y = 0.8415% - 1.989 ~ 15 0.04409 0.03852

| 15,20,25 (Y = 1.1166% - 2.868_; 36 0.04417 0.05965

L

Note. (1) The segment length lines for segments 20 and 25 in the
elongating and spikelet phases have been pooled since they were not
significantly different.

(2) 1In the elongeting phase the data for both segment length
snd cell number respectively from segments 15, 20 and 25 were pooled

as the individusl lines were not significantly different.

















