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Stomata Variation of Rice and Weeds
Kim, S8.C., S.K. Lee and G.S. Chung*

ABSTRACT

Stomatal variation was observed at the Yeongnam Crop Experiment Station in 1988 using 42 rice
cultivars and 30 weed species.

The shape, density or size of stomata was varied depending on the species. Two general trends,
however, were found that more number of stomata was found at lower leaf epidermis than upper leaf
epidermis and stomata number was negatively correlated with stomata size, Amneilema japonica and
Portulaca oleracea had the least number of stomata having 17-20 stomata per mm? for upper leaf
epidermis and 17-54 stomata for lower leaf epidermis while Polygonum conspicuwm had the greatest
number of stomata (449 for upper leaf epidermis and 511 for lower leaf epidermis). Soybean,
Aeschynomene indica, Ludwigia prostrata and Lactuca indica had the smallest in stomata size while the
biggest stomata was found at P. oleracea and A. Japonica that had the least number of stomata. Cyperus
species such as C. difformis, C. iria and C. serotinus had no stomata at upper leaf epidermis, The
stomata were distributed only at lower leaf epidermis for these species. Pofamogeton distinctus, on the
other hand, had stomata almost at upper leaf epidermis and thus, hardly found the stomata at lower leaf
epidermis.

Among rice cultivars, Tongil-type had the greatest number of stomata followed by Indica-type and
Japonica-type, in order. Cultivars released after 1960 had more stomata than cultivars released before
1960 for Japonica-type cultivars while stomata size had reversed trend. Jinheung had the least number of
stomata (% 150 per mm?) while Yushin had the greatest number of stomata (350 for upper and 449 for
lower leaf epidermis, respectively) among rice cultivars. Other cultivars having more than 350 stomata
per mm? were Samgangbyeo, Milyang 23, Woonbongbyeo, etc.
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Fig. 1. Schematic diagram of weed growth at
slope cultivation, PF values were
measured on August 9.
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Photo 1. Various types of stomata for several species(20x4). A=Rice B=Barley C= Echinochloa crus
-galli D= Digitaria adscendens E=Cyperus sevolinus(upper epidermis) F=C. serotinus(lower
epidermis) G=Aneilema japonica H=Sagittaria trifolia 1= Polamogeton distinctus J= Monochoria
vaginalis K= Ludwigia prostrata L= Sonchus oleraceus
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Table 1. Coefficient of variation of the number
and size of stomata for rice and weed

species
. Upper epidermis Lower epidermis
Species - —
Number Size Number Size
Rice
Japonica-type
- Before 1960 10.3 9.6 16.0 13.9
- After 1960 16.2 14.4 19.1 14.3
- Total 16.4 15.6 19.8 14.8
Tongil-type 17.8 17.4 16.0 22.6
Indica-type 9.5 12.7 14.1 10.2
Weeds
Grasses 49.9 18.6 32.3 12.4
Broad leaved 69.7 109.1 68.2 97.7
Sedges — - 29.3 26.4
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Table 2. Number and size of stomata of Japonica-type rice cultivars

Upper epidermis

Lower epidermis

No. Cultivar Number  Length Width Size® Number  Length Width Size®
(no./mm?  (um) (um) (um*)  (no./mm?)  (um) (pm) (um?)
Before 1960
1. Jodongiji 215+10 32.0+3 18.5+3 592(120)° 279+17 30.0+4 14.0+3  420(85)
2. Damagym 1788 34.5%5 16.5+4 569(115) 205+11 34.5+4 16.5+4 569(115)
3. Yoonbangju 242+13 30.5+4 15.5+3  473(96) 27415 27.0+5 15.0£3  405(82)
4. Whedo-c 215+13 36.0+6 18.5+4  666(135) 200+13 32.5+4 18.5+4  601(121)
5. Ahekuk 190+11 34.5%5 18.0+£3  621(125) 195+ 14 34.0%5 17.0x4  578(117)
6. Damajo 191+13 35.0+5 16.5+4  578(117) 20015 33.0+4 16.54 545(110)
7. Hyookjo 192+38 34.5+4 16.0+3  552(112) 229x16 31.5+4 16.0+3  504(102)
8. Gokryangdo 190+9 34.0%5 17.5+£3  595(120) 192+11 33.5+6 15.54+3  519(105)
Sub-mean 202 33.9 17.1 581(117) 222 32.0 16.1 518(105)
After 1960
9. Nacdongbyeo 209+10 30.0t6 16.5+t4  495(100) 235+16 32.5+16 19.0+4 618(125)
10. Chucheongbyeo 198+13 31.1+4 15.5+3  482(97) 24717 33.0x4 15.3+4  505(102)
11. Daecheongbyeo 249+16 29.5%4 14.0+3  413(83) 276+17 30.0x5 14.0+2  420(85)
12. Seonambyeo 22011 30.5+5 14.5+3  442(89) 252+13 30.5+5 15.0+4  478(97)
13. Bocgwangbyeo 249+15 29.0x+4 15.5+4  450(91) 266+16 29.5+6 16.0£5  472(95)
14. Woonbongbyeo 313+18 25.3+3 14.0+2  357(72) 383+20 25.0%5 14.0+3  350(71)
15. Songjeonbyeo 254+13 29.0+3 15.0+3  435(88) 254117 31.0x4 16.5+3  512(103)
16. Seolakbyeo 237+17 32.0t6 15.5x4  496(100) 291+15 25.0+3 14.5+3  363(73)
17. Nongbec 196+ 11 27.0+5 15.0+3  405(82) 274+13 26.0+4 15.0£3  390(79)
18. Hwaseoungbyeo 254417 34.0+4 18.4x4  626(126) 26616 31.0+4 15.5+3  481(97)
19. Palgongbyeo 23611 30.0+4 1503  450(91) 252+11  29.0%5  15.5+4  450(9]1)
20. Daeseoungbyeo 235+ 14 32.5+3 15.5x4  504(102) 249+14 33.0%6 15.5+4  512(103)
21. Yeongdeogbyeo 222+15 35.0%5 17.1+3  599(121) 198+11 33.0%5 16.04  528(107)
22. Sobecbyeo 244+16 30.5%6 15.5+4  473(96) 298+15 30.0+4 14.5%t3  435(88)
23. Ohdaebyeo 301+14 34.0+5 15.4+3  524(106) 313+18 30.3%+6 15.0+4  455(92)
24 . Jinheung 155+10 34.0+4 15,513  527(106) 150+9 31.0t4 15.5+3  481(97)
Sub-mean 236 30.9 15.5 480(97) 263 30.0 15.4 466(94)
Total mean 224 31.9 16.0 514(104) 249 30.7 15.7 483(98)
¢ Length x width
" Relative size(%} to reference cultivar, Nacdongbyeo .
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Table 3. Number and size of stomata of Tongil-type

and Indica-type rice cultivars

Upper epidermis

Lower epidermis

Number

Number

No. cultivar Length Width Size® Length Width Size?
o/ = hmy w0 Gm) Gm) )
mm?) mm?)
Tongil-type
1. Chilseoungbyeo 254+17 32.5+5 17.5+4 569(115) 286+19 32.5+6 19.0+4 18(125)
2. Poongsanbyeo 306+ 22 32.04 20.0+4 640(129) 303%20 31.5+6 20.5%3 646(131)
3. Gayabyeo 254+18 35.5+7 16.0+3 568(115) 301+16 31.4%+5 16.5+4 518(105)
4. Samgangbyeo 34822 26.0+4 14.0+3 364(74) 36020 25.0x4 11.0%x3 275(56)
5. Milyang 23 323124 29.0+6 14.5+4 421(85) 348+24 28.5+5 14.5+2 413(83)
6. Milyang 30 294119 28.0t6 17.0+5 476(96) 323+19 23.5+4 15.5+3 364(74)
7. Becwoonchalbyeo 195+17 35.0+4 15.5+3 543(110) 235+16 34.5+5 15.0+3 518(105)
8. Yushin 35021 25.544 15.0+3 383(77) 449+23 25.0+4 15.0x3 375(76)
9. Tongil 26619 26.0+5 16.0+3 416(84) 32019 26.5+4 15.5+3 411(83)
10. Weonpoongbyeo  269+16 27.046 15.0+3 405(82) 279417 27.5%5 15.0+2 413(83)
11. Jangseoungbyeo  252+17 29.5+4 16.0+2 472(95) 30113 30.5+4 16.5+4 503(102)
12. Namyeongbyeo 205+ 14 32.0+5 16.5:+4 528(107) 306+17 27.5£4 15.0%x4 413(83)
13. Yongmoonbyeo 242+18 33.0+4 16.0+3 528(107) 298+20 32.0x5 14.5+3 464(94)
Sub-mean 274 30.1 16.1 486 (98) 316 28.9 15.7 456(92)
Indica
14. IR 8 212+ 14 31.0+4 18.0+3 558(113) 242110 28.0+4 15.5+3 434(88)
15. IR 36 272+20 35.5£5 15.0£2 533(108) 309+19 28.5+5 13.5+3 385(78)
16. IR 64 21717 28.5+5 15.3+4 436(88) 232416 26.5+4 14.5+3 384(78)
17. UPLRi-5 229115 28.0+4 14.5%3 406(82) 212%15 28.5+4 14.5+3 413(83)
18. Purple rice 218+16 34546 16.0£3 552(112)  289+20 28.6+5 17.5+4 501(101)
Sub-mean 230 31.5 15.8 497(100) 257 28.0 15.1 423(85)
Total mean 261 30.5 16.0 489 (99) 300 28.7 15.5 447(90)
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Table 4. Number and size of stomata of grass species

Upper epidermis

Lower epidermis

No. Species Number . gth Width  Sizer  “UTPST yongth  width  Sizes
(no./ , (no./ .
mm?) (m) {um) (um?) mm?) (#m) (um) (pm®)

C, species
1. Echinochloa glabrescens 9617 28.0+4 16.5+3 462(100)® 104+9 24.0+4 15.5%3 372(81)
2. E. crus-galli ssp. hispidula 72+6 32.5+4 16.0+3 520(113) 94+7 31.5+3 15.0%3 473(102)
3. E. colona 72£6 36.5+3 18.5+4 675(146) 877 32.0+3 16.0+3 512(111)
4. E. crus-galli var. owzicola 161+14 30.5+5 15.0+3 458(99) 209+16 26.5%4 15.5+2 411(89)
5. E. crus-galli var. praticola 21717  29.0+4 15.0%13 435(94) 163+14 28.5+3 14.5+3 413(89;
6. Leersia japonica 207+10 25.0+3 16.5%3 413(89) 212x9 23.5+4 14.5+4 341074
7. Digitaria adscendens 163+9 32.5+4 15.5%3 504(109) 155+10 28.543 15.5+4 442(96)
8. Setavia viridis 244420 2654 13.5+2 358(77) 20017  29.5+4 15.5%3 457(99}
9. Arthraxon hispidus 54+5 29.5+4 15.5+3 457(99) 141+11  31.5+5 15.0%+4 473(102)
Sub mean 143 30.0 15.8 476(103) 152 28.4 15.2 433(94)

C, species
10. Samgang (rice, tongil) 266+21 32.0+4 16.0+£3 512(111) 298418  30.0%3 14.0+3 420091
11. Nacdong(rice, japonica) 209+14 30.0+3 16.5%3 495(107) 235+15 32.5+4 18.0*+3 585(127)
12. IR64(rice, indica) 217417 28.5+4 14.5£3 413(89) 232+16 30.5+4 14.5+2 442(96)
13. Oweolbori (barley) 42+7 58.5+5 17.0+4 995(215) 72+6 56.5+5 17.0+3 961(208)
14. Cheonggemil (wheat) 5415 46.5+4 15.5+3 721(156) 69+ 4 48.5+4 18.0%+3 873(189)
Sub-mean 158 39.1 15.9 627(136) 181 39.6 16.3 656(142)
Total mean 148 33.3 15.8 530(115) 162 32.4 15.6 513(111)

& Length x width

b Relative size(%) to reference species, Echinochloa glabrescens.
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Table 5. Number and size of stomata of broad leaved and sedge species

Upper epidermis

Lower epidermis

No. Species Number ) o gth  Width Size® Number | gth  Width Size"
(no./ R (no./ )
mm?) (gm) (pm) (um?) mm?) (m) (#m) (pm?)
Broad leaved
1. Polygonum conspicuum 449118  19.0+4 12.5%2 238(52) 51123 18.0+x3 15.5+3 279(60)
2. P. hydropiper 279+16  19.5x5 14.5%3 283161) 215+17 30.0+4 15.0%3 450(97)
3. P. aviculare 12449 26.3+4 16.0x4 421(91) 121+7 21.5%4 16.0%2 344(74)
4. Ludwigia prostrata 84+9 24,56 19.5%4 478(103) 375421 14.5%3 13.0x2 189(41)
5. Aeschynomene indica 254+13 15.5+4 14.5%3 225(49) 331£19 15.5+3 14.5+3 225(49)
6. Monochoria vaginalis 183+14 31.0+4 19.5+4 605(131) 20713 31.0x4 20.5+4 636(138)
7. Aneilema japonica 17+£2 63.5+6 43.5+£5 2,762(598) 54+4 53.5+4 41.5+3 2, 220(481)
8. Potamogelon distinclus 17014  27.0x6 26.5+4 716(155) 3+1 21.0+4 18.5%3 389(84)
9. Lindernia procumbens 291+19 30.5%5 21.0+3 641(139) 229+13 33.5+t6 20.5+4 687(149)
10. Rotala indica 212410 21.5%5 16.0%3 344(74) 21419 21.0+4 15.5%3 326(71)
11. Sagittaria trifolia 475 56.0+4 23.5+3 1,316(285) 57+4 66.5+4 21.5+4 1,430(310)
12. Rumex japonicus 12611  34.5+5 19.5%4 673(146) 6746 51.0+4 23.0+3 1,173(254)
13. Lactuca indica 35+6 23.0+4 18.5%3 426(92) 335+£19  17.0+3 14.5+2 247(53)
14. Sonchus oleraceus 98+8 29.5+6 19.5%+4 575(124) 227+14  26.5x5 20.0£3 530(115)
15. Portulaca oleracea(C,) 20+3 55.0+3 60.0+5 3,300(714 1743 51.5+4 51.0+£3 2,627(569)
16. Amaranthus viridis (C,) 221+13 27.6%+5 20.7%+4 571(124) 240419  31.4%+6 20.0t4 628(136)
17. Soybean 220+17 16.5+4 10.5+3 173(37) 348+20 18.0+4 10.5+3 189 (41
Mean 167 30.6 22.1 809(175) 209 30.7 20.6 739 (160}
Sedges
1. Cyperus difformis(C;) 0 0 0 0 249423 53.5%6 23.5+5 1,257(272)
2. C. iria(C,) 0 0 0 0 126114 34.5%5 22.5+4 776(168)
3. C. serotinus(C,) 0 0 0 0 121+11  58.5+6 19.5+4 1, 141(247)
4. Scirpus hotarui (C,) 18015 41.5+5 15.8+4 656(142) 0 0 0 0
5. Eleocharis kuroguwai(C,) 237410 42.3+3 17.2+2  728(158) 0 0 0 0
Mean 209 41.9 16.5 692 (150) 165 48.8 21.8 1,058(229)

® Length x width
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