Trophic control of tillering rate of three rice cultivars

(Oryza sativa L. and O. giaberrima Steud.)

under different drought levels

illering capacity of rice depends on the genotype, on
r esour ces

T

available for gronth and the level of physiol ogical stresses. The
aimof this work is to examine tillering dynamcs of three geneti -

cdly

contrasting rice cultivars: | ACA7 (upl and-adapted, Q sativa, japo-
nica, lowtillering), Javaé (I owandadapted, Q sativa, indica,

high-tillering) and G3l4 (broadly adapted, Q gl aberrina)

(] Material and methods

The experiments involved three genetically contrasting rice cultivars:

- IAC47, a traditional, O sativa, japonica, upland type;

- Javaé, a semidwarf, O sativa, indica, type grown in lowland and irrigated ecosys-
tems;

- CG14, a traditional,
Q gl aberrima type.

upland and lowland adapted, photoperiod-sensitive,

[1 Greenhouse experiment. Conducted in 1997 on the EMBRAPA Research Experiment
Farm (16.28° S, 49.17° W, and 823 m als), near Goiania. Randomised complete block,
using 3 cultivars, 3 water regimes with 18 replicates. The soil was a latosol. One day
before sowing, a pre-mixed fertiliser and micronutrients was applied to each pot. At
about panicle initiation, 85 mg N.kg-1 dry soil as ammonium sulphate was applied.
Plants were thinned to 6 per pot at emergence, 2 per pot at the appearance of the 3rd
leaf and 1 per pot at the appearance of the 7th leaf on the main stem.

Three water regimes were imposed: continuous watering to field capacity or reduced
watering (moderate stress = - 0.025 MPa and severe stress = - 0.060 MPa matrix poten-
tial) from the appearance of the 3rd leaf to the appearance of the flag leaf on the main
stem. The soil was kept at a constant bulk water content, weighing and watering of pots

Phenological analysis
B g y

Significant differences in tiller number between cultivars under well-watered conditions
were observed from 40 DAE onwards, corresponding approximately to the appearance
of the nineth leaf. Javaé and CG14 significantly produced more tillers than IAC47 in all
treatments. Drought effects on tillering were small during the period of exponential
growth (until ca. 40 DAE) but became very pronounced thereafter. The relative reduc-
tion in tiller number for the moderate (severe) drought treatment at the stage of flag leaf
appearance was 23% (43%) for CG14, 5% (48%) for Javaé and 35% (35%) for IAC47.
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Fig. 1. Changes in number of emerged tillers
for isolated plants, three drought treatments
and three cultivars (2 1AC47; 0 Javaé;

A CG14). Error bars indicate the standard
errors (SE) for means of four to six
replications.
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Days after emergence

Patterns of individual leaf blade area for the primary tillers showed a strong relationship
with that of the main stem for all cultivars and drought treatment. Area of subsequently
blades increased during vegetative development and then decreased. Drought had no
effect on these relationships between culms. The first leaves of the tillers were more
similar in size to those of a seedling.
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Fig. 2. Area of fully expanded leaves for the
main stem (a) and the first primary tillers (b)
as a function of leaf position for control and
moderate drought treatments on IAC47.
Error bars indicate standard errors (SE) for
means of three to twenty-six replications
depending of developmental stage.
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Photo 1.
== 1AC47, low-tillering
type.

Photo 2.
CG14,
high-tillering type.

every day.

[ Field experiments. In 1997 at the EMBRAPA research experiment farm. Sowing during the
cold dry season (10 April) and the hot dry season (22 July) in a randomised block design with
4 replicates. Plots surface area was 22 m2, Plant density: 120 plants.m-2 (cold dry season)
and 85 plants.m-2 (hot dry season). The soil was a latosol. Fertiliser application according to
local recommendations and plots were kept weed free. Sprinkler irrigation was used to keep
the soil at field capacity.

[J Sampling. For the greenhouse experiment, at each sampling, 4 to 6 plants were separated
into roots and shoots, the shoot into individual tillers, and tillers into separate visible leaves
(green and dead part of leaf blades), sheaths and internodes. Destructive measurements were
carried out 4-5 times on field experiments on 4 sub-plots of 0.5 m2 per cultivar.

[J Number of tillers and genealogy. Emerged tillers were counted on all plants and their
genealogy was determined.

Growth analysis
] y

Relative tillering rate (tilk

In order to compare effects of growth stage (a), drought treatment (b) and cultivar (c), regres-
sions were performed on data bulked according to these factors. A stable and uniform, linear
relationship was found between RTR and RGR for two sources of variation (drought and cul-
tivar). The intercepts on X and the slopes of the first three stages differed from the fourth stage
at the 0.001 probability level.

The intercept on X for the overall regression line (RTR = - 0.014 + 0.619*RGR, R2 = 0.84)
was 0.023 g.g-1.d-1, indicating that no positive tillering occurred at RGR below that value. At
any developmental stage, RGR of Javaé and CG14 were at least 10% higher than that of
IAC47.
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Fig. 3. Relationships between relative tillering rate
and relative growth rate based on developmental
stage (a: ¢ stage 1, dotted; Ostage 2, short dash;

A stage 3, long dash; v stage 4, solid line), drought
treatments (b: © control, solid line; Dmoderate, short
dash; A severe, dotted) and cultivars (c: ©1AC47, solid
Relative growth rate (g.g”.d") line; Javad, short dash; CG24, dotted).

Lines indicate linear regressions.
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Simulation of tiller production, using a cultivar specific relationship RTR vs RGR, gave a reaso-
nably good fit with observations for the vegetative growth phase (from the seedling emergence

to 40 days after emergence) in two-independant, well-watered, field trials. Consequently, this

relationship RTR vs RGR is valid for both isolated plants and field crops.

Fig. 4. Two experiments
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[Leaf appearance is synchronized across tillers.
0 New tillers repeatedly ‘catch-up® with the mainstem
in term of leaf size but not number. E"I‘l_
[0 Tillers number depends on biomass growth and not -H'H
on bud numbe
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