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ABSTRACT

The stomatal conductance (gs) parameter was used as an index in rubber breeding
programme for evaluation of high growth and high yield clone under non-water limited condition.
This experiment was conducted at Chachoengsao Rubber Research Centre, Chachoengsao
province during August to October 2002. The objectives were to study (1) the genetic and
diurnal variations of g on three rubber parent clones namely, RRIM 800, RRIl 105 and RRIT
251 and the relationships between g and environmental factors (2} the frequency distribution
of g on these clones and {3) the frequency distribution of g on their F1 progeny of RRIM 600
RRIl 105 and RRIM B600xRRIT 251. The resulis showed those wide variations in g, were
cbserved among three rubber clones and diurnal times. Mean g of clone RRIM 600 (667
mmolH O m%s-"") was greater than those of RRIT 251 (522 mmofH O m’ %s-"") and RRII 105 (436
mmolHQO m %s-""). The diurnal variation of g was aiso found. The maximum potentials of g,
were exhibited during 09.30-11.30h due to the environmental effects. A strong correlation was

found between g, and vapour pressure deficit, where as relationship between g, and temperature
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was weak excepted in RRIT 251. The fre-
guency distribution of g was the highest at
400 and 700 mmolH O m *s- ' for RRIM
600, while it was the highest at 500 mmoIHEO
m ?s-"* for RRIl 105, and it was the highest at
600 mmolH O m“s-"" for RRIT 251, F. progeny
showed wide variations in g, when was
compared with their parents. Moreover, 9.
of some progenies were three times greater
than that of their parents. Therefore, high g
might be used as a selection trait in rubber
breeding programme for high growth and
high yield in rubber grown under non-water

limited condition.

Key words: stomatal conductance,

temperature, vapour pressure deficit, rubber
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Table 1. Stomatal conductance of 3 rubber clones measured at 6 times of day (mean

standard error of mean).

Clone Time
08:.30-09:30 09:.30-10:30 10:30-11:30 12:30-13:30 13:30-14:30 14:30-15:30 Mean
RRIM 600 613+56 793154  950+47 678152 502435 465427 667
RRII 105 347138 643143 581441 400145 344447 301433 436
RRIT 251 71471 727L72 561152 445148 367133 318437 522
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Figure 1. Diurnal variation of stomatal conductance on 3 rubber clones and air vapour

pressure deficit (upper panel), air temperature and relative humidity during

measurement {lower panel). Vertical bars represent standard error of mean.
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Figure 2. Frequency distribution of stomatal conductance on 3 rubber clones measured at 6

times a day.

254

PIETIIMaINYRT IR 21 atufl 3 fussu-Funey 2546



Parental lings
20 1

RRI| 105 RRIM 600

-
o
1

Frequency (leaf)
t =
L ]

Dlli]] T T T 1T U7 T r T T 111 vy i

20 A

F1 population

-
o
1

Frequency (leaf)
@

(2]
H

o
-1

Stomatal conductance
{mmoiH0 m™s™)
Figure 3. Frequency distribution of stomatal conductance on parents clones; RRIM 600
(black bars, line) and RRIl 105 (white bars, dash line) (upper panel) and F1 progeny
of RRIM 600 (RRil 105 (lower panel) measured in the morning
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Figure 4. Frequency distribution of stomatal conductance on parents clones; RRIM 600
(black bars, line} and RRIT 251 {(white bars, dash line) (upper panel) and F1
progeny of RRIM 600 (RRIT 251 (lower panel) measured in the morning
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Figure 5. Relationship between mean of stomatal conductance and air temperature during

measurement. Best fit lines and parameters correspond to equation 1

1200

QO

S _ R’=0.97 RRIM 600 R’=0.91 RRII 105 R’=0.80 RRIT 251

S0 900 A e . .

3 E d @

2 g ®

CES | =2 F \“

—_ O

S g % | ]

s g 300 ®
e b bim

g g,= -391 In(pd}944, e =11| | g.=-243 ln(pd)+602, e =12 | 9= -254 In(wpd)+662, e =14

0 0 T T T T T T 7 T ¥

0 1 2 3 4 0

1

2 3 4 0 1 2 3 4

Air vapour pressure deficit (kPa)

Figure 6. Relationship between mean of stomatal conductance and air vapour pressure deficit

during measurement. Best fit lines and parameters correspond to equation 2
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