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soil to field moisture capacity and maintaining it as such by periodic watering

(every two to three days).

The sampling dates were as follows:

e Approximately 145 days after planting.
e Approximately 155 days after planting.
e Approximately 165 days after planting.
e Approximately 175 days after planting.

4.2.2. Experimental details

Asg it was found in Trial 1 that the level of moisture stress in these particular
experimental circumstances were reflected in a range of possible measurements,
HPER and DPER were not determined as the procedures could easily be
substituted by more easily obtained determinations at the time of harvest. The use
of soil moisture content and LAI were considered sufficiently suitable to quantify

the level of moisture stress.

The sampling (harvest) procedure used was the same as that described in Chapter
3. As such, all plants from the relevant containers were destructively sampled and
partitioned according to their leaf and sheath number, and any stalk if present.
Third leaf samples were also again partitioned into four sub-samples (middle
200mm sections of each lamina with midribs removed (L3La), the removed
midribs (L3M), the lower sections of the laminae (L3R ) and the top sections of
the laminae (I.3T)). LAIL dry matter yield and soil moisture content values were

determined as before (Section 3.2.2).

4.3 Results and discussion
4.3.1. Effect of moisture stress treatments on soil moisture content and LAY
The soil moisture content determined at harvest (Figure 4.1) indicated that

moisture stress effects existed within the containers when water was withheld
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(stress/relief treatment). Moisture stress was relieved with irrigation after day 165.
Although it was intended that there would be continuous moisture stress free
conditions in the unstressed treatments, the soil moisture content values indicated
that some moisture stress occurred in the containers associated with the Full N
treatment (Figure 4.1). This occurred as the containers were watered to set masses
and no allowance was made for the relatively large amounts of biomass associated

with the Full N treatment after the first harvest.

Nitrogen application rate had a highly significant effect on LAI (Table 4.1). As
expected an increase in N application rate resulted in an increased mean LAI
value. The imposition of moisture stress had the opposite effect and caused a
highly significant decline in LAI values (Table 4.1). In addition, there was a
significant interactive effect on LAI between N application rate and moisture
stress treatment (Table 4.1). Whereas with the high N application rate, the
imposition of moisture stress severely affected LAI, the decrease in LAI

associated with the lower N rate was not significant.

Although the analysis of variance did not indicate an interactive effect between N
application rate, moisture stress treatment and harvest date on LAI, it is useful to
take note of the trends (Figure 4.2) that can be 1dentified in the interaction table.
With the stress/relief treatment, mean LAI values declined for both rates of N
applied and increased again once the plants had been re-irrigated. LAT values

generally increased with time in the ‘unstressed’ conditions.
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Figure 4.1. Soil moisture content (%) associated with the moisture stress
treatments at the various sampling dates.

Table 4.1, Effect of N application rate and moisture stress on LAI values.

Leaf area index (LAI)
Main effects
Moisture stress Nitrogen applied
Unstressed 5.070 Half rate 3.696
Stress/relief 3.684 Full rate 5.058
SE 0.175 SE 0.175
LSD {0.05) 0.687 LSD (0.05) 0.687
LSD (0.01) 1.138 LSD (0.01) 1.138
Interactive effect
Moisture stress Nitrogen applied
treatment Half rate Full rate
Unstressed 3.989 6.151
Stress/relief 3.404 3.965
SE: 0.247
LSD (0.05): 0.971

LSD (0.01):

1.610
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Figure 4.5. The influence of N application rate and moisture stress treatment on
dry matter yield over the 30-day sampling period.

4.3.3. The interactive effect of N application rate and moisture stress on the
N content of the partitioned plants.
Although the chemical analysis data for all plant components was available, only
those associated with the spindle, the first to sixth leaves (lamina and sheath) and
stalk (if present) were used in the statistical analysis. The main effects associated
with the analysis of variance (two rates of N, two moisture stress treatments, four
harvest dates and 16 plant parts) indicated that highly significant differences
existed between the mean plant N (%) values within the various *treatments’
(Table 4.2). As expected, the mean plant N(%) for the cane fertilised at half the
recommended rate was significantly lower than that of the cane fertilised at the
full recommended rate. Similarly, the mean plant N (%) for the unstressed cane
was significantly higher than that of the stressed cane, and on average, plant N
(%) declined during the sampling period. Significant differences also existed in
plant N(%) associated with the various plant parts. Apart from the stalk, which
had the highest N (%) value, the spindle had the next highest mean N(%) value.

When the whole leaf was considered, N was found to decline with increasing leaf
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number. In relation to the third leaf, which was partitioned, the mid 200mm
section with the midrib removed (L3La) was similar to that of the top section of
the leaf (L3T), but significantly higher that that of the midrib (L3M) and the
lower section of the leaf (.3R). Sheath N values declined with increasing sheath

numbers.

Table 4.2. Effects of moisture stress, sampling date and plant parts on plant N content.

N Plant ~ Moisture ~ Plant  Sampling  Plant Plant parts Plant
application N stress N date N (spindle, leaf N

rate (%) (%)  (daysafter (%) and sheath (%)

planting) numbers, stalk)

Half (60 kg 1.088 Unstressed 1.258 145 1.44 Sg)’ 1.647

N ha') Stress/relief  1.072 155 1.26 L1 1.351

Full (120 kg 1.242 165 0.87 L2 1.282

N ha™) 175 1.09 L3La’ 1.631

L3M* 0.863

L3R’ 0.938

L3T¢ 1.590

L4 1.347

LS 1.223

L6 1.106

s2 1.100

S3 0.798

S4 0.544

S5 0.544

S6 0.490

$t® 2.182

SE 0.017 SE 0.017 SE 0.025 SE 0.049

LSD (0.05) 0.048 LSD(0.05) 0.048 LSD(0.05) 0068 LSD(0.05)  0.136
LSD (0.01) 0.063 LSD(0.01) 0.063 LSD(0.01) 0090  LSD(0.01)  0.179

'Sp = spindle; ‘L = Leaf; “La = lamina (mid 200mm section with midrib removed);

"M = midrib (from 200mm section); °R = lower section of leaf (between the sheath and
the 200mm section); *T = top section of the leaf (between the 200mm section and the tip);
’S = sheath; *St = stalk.

In considering the whole plant, the analysis of variance indicated that there were
two significant three-way interactions ie. N application rate x stress treatment x
sampling date (Figure 4.6) and stress treatment x sampling date x plant parts

(Figure 4.7).
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In relation to the N application rate x stress treatment x sampling date, it was
found that under unstressed conditions the whole plant mean N(%) values were
not significantly different from each other for much of the sampling period.
However, in relation to the moisture stress/relief treatment, the plant N (%)
associated with the lower N application rate was already significantly lower than
that of the higher N application rate on day 145 after planting (about one week
after irrigation was withheld). Although the plant N(%) associated with the higher
N application rate declined with the increase in moisture stress with time (Figure
4.1), a significant increase in plant N(%) occurred once the moisture stress was
relieved (Figure 4.6). However, in the case of the lower N application rate, no

recovery in plant N (%) was noted.
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Figure 4.6. Interactive effect of N application rate and sampling date on plant N(%).

In relation to the stress treatment x sampling date x plant part interaction, it was
observed that by day 155 after planting (about two weeks after the imposition of

the moisture stress), the N contents of most of the leaves of the stressed cane were
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