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Fig. 1. Stomatal frequency from midrib to
leaf margin in lower surface of a flag
leaf. Relative values are shown as fol-
lows. Mean of the leaf stomatal fre-
quency is 1. Midrib is 0 and leaf margin
1s 1. x: Norin No. 18. O : Nipponbare.

Table 1. Methods of fertilizer application for experiment 4.

Manuring

Basal dressing
Top dressing (1) Lag stage?

) Seven days after (2)
(4) Booting stage

(1
(2) Young panicle formation stage
(3

Plot
I 11 II1 18%
4 7 7 4
0 0 0 3
0 0 3 3
0 3 0 0
0 3 3 3

Values in the table show nitrogen kg/10a. 1): Stage between the maximum tiller number
stage and the young panicle formation stage.
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Table 2.
stomatal frequencies? in different po-
sitions on the stem.

Correlation coefhicients for leaf

Leal® Lp L. Lf
(Lowland field)
Lp — 0.439  0.244
L, 0.196 — 0.829**
Lf 0.258 0. 800%* —

(Upland field)

Correlation was calculated on the means
Upper right of the table
shows the values of the plants grown in
lowland and lower left shows in upland field.

**-* . Significant at 19 and 59, level,
respectively. 1): Upper plus lower leaf sur-
face. 2): Lp: Fully expanded top leaf on
July 12. It was about 6th leaf (number was
counted by excluding the leaf immediately
succeeding the coleoptile). L.: (n-2) th leaf.
Lf: Flag leaf (n-th leaf).

of each cultivar.

Table 3. Correlation coefficients between
stomatal frequencies of upper and
lower leaf surface and between stoma-
tal frequencies? of plants grown in
lowland and upland field.

Upper vs. lower

leaf surface Lowland wvs.

Leaf® - - upland
Grown in Grown in field
lowland upland
Lp 0.710** 0. 892** 0.372
L, 0. 896%* 0. 983** 0.746**
Lf 0.921** 0. 857** 0. 656**

Correlation was calculated on the means
of each cultivar grown in lowland and up-
land. 1): Upper plus lower leaf surface.
2): Refer to Table 2.
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Fig. 2. Flag leaf stomatal frequency
from leaf apex to leaf base. Leaf
apex is 0 and leaf base is 1. Other
notes are same as Fig. 1.
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Fig. 3. Stomatal frequency in leaves grown

in lowland and upland field. --.--- : Low-
land rice cultivar. : Upland rice
cultivar. A: Lp, O: L,, x: L¢ (Lp, Le,
L; are same as in Table 2). u: Upland,
I: lowland field.
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Fig. 4. Relationship between stomatal fre-
quencies? of a flag leaf grown in 1976
and 1977. 1): Upper plus lower leaf
surface. X : Japonica type. O: Indica.
type.
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Fig. 5. Stomatal frequency?, leaf size? and total stomates® of a flag

leaf grown in different methods of fertilizer application®.
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to Table I.
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Refer to Table 5. 4): I—IV: Refer
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Table 4. Correlation coeflicients between flag leaf stomatal frequencies? (upper right
of the table) and between flag leaf sizes?’ (lower left of the table) of plants trans-

planted on different dates.

Transplanting date?® I I1 111 v
(Stomatal frequency)
I — 0.902** 0.852** 0.798**
II 0. 805%* — 0.792%* 0.741%*
111 0.866** 0. 690** — 0.933**
v 0.708%* 0.449 0.622* —

(Leaf size)

1): Upper plus lower leaf surface.

2): Leaf lenght x width.

3): Transplanted, I: June

3, 1I: June 29, III: July 26, IV: Aug. 5, respectively.

Table 5.

Correlation coeflicients between stomatal frequency® and days to heading?

or leaf size® and between days to heading and total stomates® of cultivars con-
taining Indica and Japonica type rice transplanted on different dates.

Stomatal frequency vs.

Days to heading vs.

Transplanting date® 1 0.461
11 0.441
111 0.786%*
v 0.732%

Mean of correlation

coeflicients in each 0. 850

cultivar®

Days to heading

Total stomates

Leaf size
0.293 0.452
0. 288 0. 409
0.375 0.911%x*
0. 807** 0.726*
—0.250 0.332

Correlation was shown for each transplanting date®.

Also, correlation was calculated on

the means of each transplanting date for each cultivar and the values were averaged®. A

flag leaf was used for estimating stomatal frequency, leaf size and total stomates.
2): Number of days from sowing to heading. 3): Leaf length x

plus lower leaf surface.

width. 4): 1)x 3) (relative values of total stomates in a leaf).

1): Upper

5): Refer to Table 4.
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Fig. 7. Change in leaf size?, total sto-
mates® and heading date for rice
cultivars grown in lowland and
upland field. 1), 2): Refer to Table
5. Other notes are same as Fig. 3.

Table 7. Correlation coefficients between
stomatal frequency?” and heading date
or leaf size? of cultivars containing up-
land and lowland rice grown in lowland

and upland field.

Stomatal frequency vs.

Field Leaf®
Heading date Leaf size
Lowland L, 0. 486* —0.638**
Lf 0.250 —0.740%*
Upland L, 0. 408 —0.318
Lf 0.173 —0.319

Correlation was shown for plants grown
in upland and lowland field. 1), 2): Refer
to Table 5. 3): Refer to Table 2.

Table 6. Genetic and environmental correlation coefficients between stomatal frequency?

and leaf size?.

Comparison among

Indica and Japonica®
type rice cultivars

Upland and lowland#®

rice cultivars

Leaf®

Genetic correlation
Environmental correlation

Lf L. Lf
el N 0.633 —0.553 —0.711
—0.208 —0.023 0.133

Values were estimated from the analysis of variance table of 4 replications of 13 cultivars®

or 2 replications of 20 cultivars®.

1), 2): Refer to Table 4. 5): Refer to Table 2.
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Environmental Differences in Leaf Stomatal Frequency of Rice

Tomohiko Yosuipa and Toshitada Ow~o
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Summary

1. Stomatal frequency (stomatal number per unit leaf area, abbreviated Sf) of a

flag leaf was high at the middle of the leaf and low at the leaf margin.

the leaf base and the leaf apex (Fig. 1, 2).
was higher than that in lower leaf position.
in upper leaf surface (Fig. 3).

It was low at

Sf in a leaf in upper leaf position on a stem
Sf in lower leaf surface was higher than that

2. Sf of upland rice cultivars was lower than that of lowland rice cultivars (Fig. 3).

Sf of Indica type rice was higher than that of Japonica rice (Fig. 4, 6).

Sf of leaves.

grown in different years (Fig. 4), in different transplanting dates (Table 4) and in low-
land and upland field (Table 3) correlated highly in positive way. Sf of Ly and Lf
(Table 2) and Sf in lower and upper leaf surface (Table 3) correlated highly also in
positive way.

3. Fertilizer application at lag stage caused an increase of Sf, leaf size and total
stomates of a flag leaf (Table 1, Fig. 5). §f decreased with a shortening of the growing
period (Table 5, 7). In comparison among cultivars of lowland rice, §f of cultivars.
having a large leaf was high (Table 5). But in comparison among cultivars containing
upland rice, Sf of cultivars having a large leaf was low (Table 7). Values of genetic
correlation between Sf and leaf size (Table 6) explained this tendency quite well. Values
of environmental correlation between them were low (Table 6). Sf of lowland rice
grown in lowland field was higher than that in upland field. In case of upland rice,
however, difference between Sf grown in lowland and upland field was not so clear

(Fig. 3).
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