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A Study on the Development of Internodal Vascular
Bundles and Air Spaces, and its Relationships
to Panicle Characteristics of Rice Varieties

Je Cheon Chae* Bong Ku Kim* and Dong Jin Lee**

ABSTRACT

The experiment was carried out in order to investigate the development of vascular bundles and air spaces of

rice internode, and its relationships to the panicle characteristics of rice varieties. The results obtained were as

follows;

The number of total vascular bundles in upper 1st internode was significantly different among varieties, but

there was no remarkable differences among varieties and nodal positions below the 2nd internode.

In the 5th internode 21-31 air spaces according to varieties was developed, however, no air space was found

in upper Ist and 2nd internodes at maturing stage. Significant varietal difference of air space was observed in

upper 4th internode.

The number of vascular bundles, internodal thickness were positively correlated with panicle length, the

number of rachis branches, and the spikelets in rice varieties.
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Table 1. Varietal differences in the number
of total vascular bundles in inter-
node of rice plants at maturing st-

age.
. internode position from top
Variety st 2nd 3rd  dth 5tk
Yushin 466 683 61.4 670 636
Nampungbyo 383 577 575 560 56.0
Keumkangbyo  42.0 554 563 544 580
Pungsanbyo 396 587 603 57.7 564
Taebaekbyo 327 583 557 516 53.0
Sangpungbyo 26.6 550 560 530 536
Jinjubyo 266 575 580 563 544
Jinheung 330 594 574 563 560
Akihikari 237 590 560 540 540
Akibare 234 520 520 510 537

F — value 7.31%%6.92%*1.23%%6.52%*4.08**
L.8.D.(5%) 493 379 844 411 413

** Significant at p=0.01 level.
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Table 2. Varietal differences in the number of large and small vascular bundles in internode of

rice plants at maturing stage.

Internode position from top

Variety lst 2nd 3rd 4th Sth

LY s2 L S L S L S L S
Yushin 20.3 26.3 363 320 327 287 350 320 333 303
Nampungbyo 19.3 19.0 300 277 290 285 283 2717 290 270
Keumkangbyo  20.7 21.3 287 267 290 273 217 267 295 285
Pungsanbyo 193 20.3 30 217 323 280 29.7 280 27 271
Taebaekbyo 15.7 17.0 300 283 287 270 253 263 253 217
Sangpungbyo 11.3 15.3 283 267 300 260 273 257 263 273
Jinjubyo 123 143 290 285 293 287 280 283 217 267
Jinheung 12.3 20.7 307 287 297 211 293 270 280 280
Akihikari 1.7 12.0 29.7 293 287 213 213 261 210 270
Akibare 1.7 11.7 270 250 270 250 263 247 210 267
F —value 9.10%* B16™ 7.06** 666** 108V 1.33%s 7.62%F 4.68*%* 6.80%* 1.99%s
L.S5.D(5%) 2.76 361 2.45 1.99 485 412 239 245 234 230

1/ 2] : L and S indicate Large and Small vascular bundles respectively

** Significant at P= 0.01 level.
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Table 3. Varietal differences in the number
of air spaces ininternode of rice
plants at maturing stage.

 Internode position from top

Variety st 2ad  3rd  4th 5
Yushin 0 0 0 0 313
Nampungbyo 0 0 0 0 23.7
Keumkangbyo 0 0 0 6.3 255
Pungsanbyo 0 0 0 0 23.7
Taebaekbyo 0 0 87 253 213
Sangpungbyo 0 0 07 170 257
Jinjubyo 0 0 137 257 210
Jinheung 0 0 0 80 213
Akihikari 0 0 57 250 240
Akibare 0 0 0 190 263
F—value - - 2.58% 5.50%*% 373**
L.S.D.(5%) - - 415 991 889

* Significant at P=0.05 level.
** Significant at P=0.01 level.
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Table 4. Varietal difference in the internode diameter of rice plants at muturing stage.

(unit : mn?)
R Internode position from top
Variety Ist Znd 3rd ath 5th
Yushin 3.87 13.45 22.51 28.48 3260
Nampungbyo 4.01 10.06 13.38 17.88 27.65
Keumkangbyo 4.04 10.62 13.47 17.94 19.30
Pungsanbyo 4.59 11.04 14.78 19.61 24.26
Taebaekbyo 3.30 8.65 11.05 16.60 19.55
Sangpungbyo 2.16 7.63 9.70 13.04 20.24
Jinjubyo 2.11 7.81 10.36 12.76 18.49
Jinheung 2.80 9.91 12.71 17.90 26.84
Akihikari 1.98 8.11 11.37 13.17 17.93
Akibare 1.63 5.24 7.15 10.20 15.72
F — Value 8.16 ** 6.04** 7.92 ** 8.39 ** 5.63%*
L.S.D(5%) 1.14 2.61 3.27 4.03 6.76

** Significant at P=001 level.
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Table 5. Several panicle characteristics in relation to yield of rice varieties at maturing stage.

Variety E::;l}f If:éhi(;f p%;lmary NO'. of second.ary sggﬁ'eleotg
(cm) panicle rachis per panicle per panicle
Yushin 25.7 12.7 317 184.6
Nampungbyo 214 12.0 32.7 160.3
Keumkangbyo 20.1 12.0 27.0 149.3
Pungsanbyo 22.6 11.3 283 160.0
Taebaekbyo 23.0 11.0 23.0 135.3
Sangpungbyo 19.6 11.0 22.3 129.0
Jinjubyo 21.7 10.3 26.7 136.7
Jinheung 24.2 10.7 27.0 134.7
Akihikari 21.4 10.3 20.3 121.7
Akibare 18.0 93 14.0 88.0
F— Value 6.27** . 4.74% 4.68** 6.20**
L.S.D(5%) 2.54 1.42 7.57 32.33

** Significant at P=0.01 level.

Table 6. Correlation coefficients between the number of total vascular bundles and panicle char-

acteristics of rice varieties-

No. of primary

Panicle f No. of secondary No, of spikelets
rachis per rachis per i
length panicle panicle per panicle
1st 0.601 0.870 ** 0.790 ** 0.865 **
No. 1°f 2nd 0,915 ** 0.677* 0.716* 0,825 **
o ar 3rd 0.780 ** 0.725* 0.851 ** 0.915**
bundles 4th 0.772 ** 0.783 ** 0.706 * 0.804 **
Sth 0.550 0.649* 0.665* 0.762*

F RhEsEdd 29WYdE FL S48 e 3
4, SEiIfel e H—% —FE KRESH A2
7} &ol7t Faldtx] guch & Ao FAY EF
Foll A #H Aol FolstAl Fda, F3ui9
F el 74 ZbEdh

HH o K o4 MR BHEHEAM HER,
1R, 2IREBESE 4 BEEEATEE AT Ades £
5¢ ok z Ao o GEE 0 "WAF zbo
€ veldEd At ez wol FUA FFHE9 o
o]l YtA FEHEY 4o 53 HH
He SR, RER, A8 B2 gad
d a3y, #2348 ek

KiE @S DR olA¥ Ao MEM S
& Ariyd, Hiffe TR oAy ude |
e £ 63 o EMrFE1 ¥ Fo M HEER
Bt BRI HIS 207 ¥& AL 9= std
KiE B HEEB: BE., SFEY Y ALY 5
ol4rg alml oip- UMY ARFE Holm Uk

EY BdEges TAHE G F/E S

HERHx BEolx MK, FAEH & ola3dn
of ¢ WAg e JdErg A& 7).

& /RS, MRS BaEolA LXREES FEA 5
{ee o Bl KEERE MeeE 343 o A=,
BRES t? § B(IS 1 @k K#EER O A
gt B HEEMGRTT UASE BEstA

A HRY BRE ¥ & 9 H—% GES 2¢
¢ ety KREREESL HERY, BARKS
dEse WA BR, 1R Y 2REHEH. R
{ERE UEd ol4Hol St AT 29
b ASE ¢ 4 U 23 S HEERKE
WREIH EMEE GE" 2 AR o 43
& gEBEel 3ol HPslglon oy BEHEL £
& &MY Frlge AT A0 UASEE ¢+ 4
At oA A A #ile]l F& REEE 2ol 94
A MERES Bor o+ BEHS HAEKE 5
WA Fledl qlol WHtgel Hom A WRENE &
447 Rez Mok ool K-k REE
of Rl HA Eiffel F-& e olidt MM £

- 359 —



Table 7. Correlation coefficients between the number of vascular bundles, ear characteristics and the
internode diameter of rice varieties.
Number of vascular : No. of primary No. of secondary No. of
bundles Panicle rachis per rachis per spikelets
Large Small length panicle panicle per panicle
lst 0937%% (0803** 0468 0.820 ** 0.768** 0.823 **
2nd 0.856*%* (0.698* 0.772%* 0.901 ** 0.853** 0.947 **
Internode 5 i ggl7ex 677*  0781%*  (0.839** 0.750* 0.882 **
diameter 4. (862** (0.850** (802**%  (0g57** 0.756* 0.892 **
5th 0.754* 0.694* 0.776 ** 0.753 * 0.811** 0.819**
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