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Comparative Studies on Stomatal Density and Its Relations to

Gas Diffusion Resistance and Net Photosynthetic Rate in Rice Leaf
CHEN Wenfu, XU Zenjin, ZHANG Longbu, and YANG Shourcn

(Shenyang Agricultural University, Shenyang 110161)

Abstract: Studies were'made on differences among types and varieties of rice in stcmaial densivy znd
gas diffusion resistance, and on the refationship between \h=se iraits and photosynthetic rate. Signifi-
cant differences among types and varieties were found in stomaial density anpa gas diffusion resistance.
Generally, stomatal density was higher in iedice varicties than n jeponica varictuies, gas diffusion resist-
ance was lower in the formir than in the later, i varweties developed through indicu—japonicu
hybridization it was in.ermedia.2. The stomatal density was closely positively correlated with the gas con-
ductivity 2nd the net photosynthetic rate, had significant negative correlation with specific leaf weight,
and wac not correlated with single leaf area.Higher photosynthetic rate of indica varieties mainly results
from its high stomatal density and low gas diffusion resistance. The ‘result also suggested that high
photosynthetic rate might be obtained if the characters of high stomatal density and Tow gas diffusion re-
sistance in indica could be combined with the character of the larger specitic leal weight in japonica
through crossing between two.
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Table 1. Distribution of stomata on leaf surface of rice (no » mm™")

R ] R 7 6 e
Middle part of underside
surface of different leaf

SNEF 1 A4S ] B S 71
Different part of underside | Middle part of upside

5] surface of flag lcal surface of flag leaf
R ud positions & .
Varieties
siet (fE2H (B38| M Hefp K LA
Flag | 2nd 3rd | Top | Middle | Basal oo EEE
n n Stomatal density
leaf leaf’ leaf part part part
JUEEE 4 SO |F B A 706 606 387 680 706 493 480
Guang—Lu—Ai4 | Average
(indica) $rifE 2 sd 9.1 13.2 9.9 14.2 9.1 13.3 14.4
HH 96 (H) Fo# A 600 442 380 581 600 409 440
Qing—Xi9%6 Average
(japonica) BdEEsd | 129 15.5 9.5 12.6 12.9 14.3 12.5

Note:"counted from the flag leaf downward
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Table 2. Comparisons of differences in stomatal density among leaf positions and parts

gimeLy | &ietly (fEoeth i LY . i f - GRUREDA
: . _ o W ) L A
8] 2 ) 3 M @3 | ) Underside
th R ) Middle par| Top  par]
Flag lcalt} Flag [cafl 2nd leaf] Middle surface and
Varieties and  basalland  basal .
and  2nd{and 3rd{and 3rd|part and upside
4 " 4 part part
leal leat™’ leat top part sur face
VRERE 4 (R | #UE 100 310 26 213 187 226
Guang—Lu~Ai4 | Dilference
(indica) i 17.6 67.5 16.0 4.3 439 300 37.4
i 90 (W) AW 158 220 19 191 172 160
Qing—X1 96 Difference
aponicu) i 225 39.1 29 281 256 253
|
TE(NOLEY Ly 07, = 2.30650 Ly, = 3.499; ' Counted from the flag leaf downward.
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Fig. 1. Distribution of stomatal density
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Table 3.

Comparison of stomatal density among different types of rice(no « mm ™)

R 8 T4 Bl % L EN
]
ek No.of varieties Average sd C.V.
Types
1986 1987 1986 | 1987 | 1986 | 1987 | 1986 | 1987
HARHIR
i o 6 5 657 | 687 | 331|371 | 504 | 540
Typical indica varieties
W R RS -
) L 12 5 553 | 552 | 369 [ 254 1 6.67 | 4.60
Typical japonicu varieties
Hl > (il 2 3 .
o 5 9 653 | 671 | 357 | 384 | 395 | 572
Indica varieties from indica / juponica
TR S 358
s 6 Y S68 | S86 | 37.7 | 3%.6 | 6.64 | 6.5%
Japonica varieties Trom indica / juponicu
£ 4 TRZEBKBRAFHAHSET HENMLEE - BX D)
Table 4. Comparison of gas diffusion resistance of flag leaf among diifereri types of rice(s = em ™)
P e | ki | o [ s | ke | e AR
Types No.of varieties | Meximun | Midmun | Average sd C.V.
A e \\_ ) T
HRHIAS € 0.83 0.53 0.69 0.13 18.84
Typical indica varietizs
YRR 12 2.25 111 1.43 0.42 29.60
Typical jupeniza varieties
il < 38 {41 Y 5 0.93 076 0y 0.07 8.54
Indica varieties from indica / juponica
Al > 48 4 Y 6 173 0.57 1.16 032 27.54
Japonica varieties from indica / juponica
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Fig. 2. Relationship belween stomatal density and

conductivity ol gas diffusion
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