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Frequency, Distribution of Stomata and Relationship
Between Stomatal Frequency and Other
Characters of Wheat Cultivars

Yooun Il Nam* and Yong Woong Ha*

ABSTRACT

One hundred winter wheat cultivars obtained from the world collections in Korea were planted in 1982.
Stomatal frequency of flag leaf of these cultivars were measured, and among these 21 cultivars which showed
different stomatal frequency were selected to investigate the relationship of their stomatal frequencies and
other characters such as culm length, heading date and characters related to leaf.

Stomatal frequency of flag leaf of 100 cultivars different significantly, ranging from 51 to 90 stomata mm™
for the adaxial and 35 to 65 for the abaxial surfaces of leaf. Stomatal frequency was always greater on the
adaxial than on the abaxial surface. Mean ratios (adaxial/abaxial) were 1.5 for the flag leaf and 1.3 for the
from second to fouth leaves. Among 21 cultivars examined, stomatal size which measured guard cell length
varied from 38.5 to 46.6u for adaxial surface and from 39.4 to 49 4y for abaxial. A negative correlation was
obtained between stomatal frequency and its size. Stomatal frequency decreased from flag (L; ) to lower leaves,
progresively. Stomatal frequency on L, sheath was compared to those on L3 and L4 abaxial surface of leaf.
More stomatal frequency on top and center of adaxial surface showed than that on basal part of a leaf but
the abaxial surface resulted in reverse of adaxial one. Cultivars with high stomatat frequency on ﬂag leaf showed
higher stomatal frequency on the other leaves and sheaths.

Positive correlation between stomatal frequency and other characters such as, culm length, heading date and
chlorophyll content showed statistical significance, whearas it revealed the negative correlation of stomatal
frequency with leaf weight, leaf area and stomatal aperture. However, no relation appeared between stomatal

frequency and leaf vein.
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Table 1. Distribution of stomatal frequencies in the flag leaf among the different genotypes

of wheat.

Stomatal frequency(mm?)

35—40 41—4546—-50 51—55 56—60 61 —65 66 —70 71 —75 76 —80 81 —85 86 —~90Average a/b

adaxial (a) 4 11 25
abaxial (b) 15 40 31 10 2 2

67.4
45.7

23 25 10 1 1 15
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Table 2. Mean stomatal frequencies and length
of 21 wheat cultivars.

Mean stomatal Stomatal length

frequency
Adaxial Abaxial Adaxial Abaxial
-No of stomata/mm?- - -
Norin# 6 78 55 385 394
California 76 47 402 418
Jaekwang 75 46 408 4217
Aobagomuki 75 51 430 4427
Fruit 73 47 446 452
Kang do 71 50 41.0 41.5
Jinkwang 71 41 398 308
Chokwang 71 47 45.6 46.6
Seoyuk # 50 67 49 46.1 437
Shinkwang 67 45 43.2 46.6
Norin # 33 66 43 45.0 48.0
Suweon # 85 65 49 424 44.6
Jinpoong 64 44 42.1 428
Milyang # 12 64 45 458 46.6
Yukseong # 3 63 45 418 45.1
Libellula 62 45 45.1 49.4
Milyang # 16 61 45 432 480
Bejostya 60 46 42.2 44.3
Donia 57 39 45.6 475
Hakina-gomuki 56 41 46.1 475
Atrass 66 52 35 46.6 46.1
X 67 46 433 448
Sx 49 4.2 2.1 26
LSD (5%) 2.6 2.0 1.9 2.2

Each value is the mean of flag leaf.
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Table 3. Mean stomatal frequencies per mm? of the adaxial and abaxial surfaces of 6 winter

wheat cultivars.

Cultivar Ly L Ls Le

ad ab ad ab ad ab ad ab
Norin #6 80 52 71 55 62 46 58 42
Chokwang 71 44 56 41 49 39 42 33
Jinkwang 70 44 59 43 52 40 46 35
Jinpoong 65 46 57 42 52 39 49 36
Libellula 61 42 47 38 44 32 37 30
Yukseong #3 59 42 52 41 48 36 45 34
Mean 68 45 57 43 51 39 46 35

*L: means a flag leaf.
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Table 4. Stomatal frequencies at different leaf positions of different tillers of 6 winter wheat

cultivars.
Order of L, L, Ls L, Le
tiller ad ab ad ab ad ab ad ab ad ab
*0 69 46 53 40 45 33 38 27 34 23
T, 70 47 53 38 42 32 35 25
T, 71 50 48 39 40 32
Ts 78 54 44 35 37 29
X 72 49 50 38 41 32 37 26 34 23

0 : Main stem, T,: The tiller appearing in the axil of the first true leaf, T, T;: 1, 2 tillers.

Table 5. Stomatal frequencies at different position in leaves and sheath of 6 winter wheat

cultivars.
Leaf Leaf Leaf blade position
position surface Tip Center Base Mean ad/ab
| ad 67 70 63 67 1.5
ab 40 46 49 45
L, ad 59 60 54 58 1.3
ab 41 46 45 44
L, ad 51 53 49 51 1.3
ab 37 40 40 39
L, ad 47 46 43 45 1.3
ab 36 36 34 36
L; Sheath - 48 40 36 40 -
L; Sheath - 38 36 34 36 -
) fE2 el Egel o RA®E 2d, HEHE Table 6. Correlation coefficient of stomatal
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frequency in flag leaf, other leaves and
sheaths of 6 winter wheat.

L; (adaxial) vs. Correlation coefficient
L. (abaxial) 0.91%*
L. (adaxial) 0.93%*
(abaxial) 0.84**
Ls (adaxial) 0.83%
(abaxial) 0.82*%*

L (adaxial 0.73*

(abaxial) 0.79*
L, sheath 0.87**
L. sheath 0.83*

Values were calculated using the mean values
of each cultivars. L; express a flag leaf.
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Table 7. The values of stomatal frequency and other characters of 21 wheat cultivars.

Culm Headin, )
Cultivar 0% length  date S OCRLY swn Lven Lae  sav sLo Su

(cm)  (May) LVF
Norin# 6 78 82 17 5.1 5.1 3.4 136 4.1 385 0.17
California 76 106 18 6.1 44 39 113 33 402 0.17
Jackwang 75 . 91 17 5.9 4.7 36 19.2 39 408 0.17
Aobagomuki 75 108 22 6.6 47 4.0 14.2 4.1 43.0 0.19
Fruit 73 135 23 4.9 45 4.1 187 4.2 446 0.18
Kang do 71 108 17 46 46 35 19.0 34 41.0 0.16
Jinkwang 71 101 19 44 4.7 3.5 20.7 35 398 0.16
Chokwang 71 84 13 1.6 5.7 2.5 21.0 5.3 456 0.16
Seoyuk # 50 67 90 14 51 46 4.1 15.5 4.2 46.1 0.19
Shinkwang 67 76 15 5.5 5.5 35 311 5.1 432 0.19
Norin # 33 66 93 16 4.2 5.0 38 230 38 45.0 0.19
Suweon # 85 65 63 14 5.1 48 31 189 36 424 0.15
dinpoong 64 88 17 5.5 4.6 36 230 40 420 0.17
Milyang #12 64 71 11 52 5.2 30 204 54 45.8 0.16
Yukseong # 3 64 85 15 5.0 4.7 2.9 146 34 418 0.12
Libellula 62 89 13 44 53 40 286 5.2 451 0.21
Milyang # 16 61 82 12 5.5 5.0 3.1 258 4.6 43.2 0.16
Bejostya 60 90 D 5.7 5.1 3.8 22.3 44 422 0.19
Donia 57 80 17 40 5.3 2.8 280 5.0 456 0.14
Hekina-gomuki 56 73 16 31 54 32 250 5.7 46.1 0.17
Atrass 66 52 110> (23) 4.4 5.3 3.2 205 48 46.6 0.17

Stomatal frequency was counted on adaxial surfaces of flag leaf, mm™2.

2

1) : Chlorophyll content, mg./g, 2):Specific leaf weight, mg./cd

3): Leaf vein frequency (major+ minor vein)mm™,

4) : Leaf area, cd

5) : Stomatal aperture (Infiltration score), 6) : Stomatal length, u
7) : Ratio of SLW to the distance between veins, g/cm?

EHE€ ol HEGKSE % 80 Jehudch BEL
Fruit’} 135cm2 744 3 BB 12871 T7iem 2
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Table 8. Correlation coefficients between stomatal frequency and other characters of 21 wheat

cultivars.

Characters n 2) 3) 4) (5) (6) (7) (8) {9 1o
Stomatal
frequency(l)} -
Culm length{2) 0528* -
Heading datet3) 0.505* 0.771%* -
@Chl(a+b)4) 0527 0.133 —0.001 -
SLWI(5) -0.479* —0.603**—~0.527* —0.056 -
LVF({6) 0350 0.627* 0.505* —0.037 —0.546* -
LA (T) —0.586*—0.356 —-0.347 —0.336 0.632**—0.203 -
SA (8) —0.518* —0.439* —0.431 —-0.115 0.840™—0.332 0.629* -
SL (9} —0.632*-0.220 —0.341 —0.228 0.505* —-0.160 0.430 0707 -
SLWx LVFu0 0113 0265 0128 0057 008 0757*%0.210 0231 0.189 -

*, ** Gignificant at the 5 and 1% levels, respectively.

® Refar to Tahla 7
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