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SUMMARY

Varieta] difference in root distribution and other root characteristics were investigated
under field and water culture condition. The results were as follows:
1. IR667 showed funnel type of root distribution in soil profile while Jinheung had
barrel type, and each type appearance was more distinguishable with fertilizer application..
2. Root weight per tiller was smaller in IR667 than in Jinheung and IR667 had more
root in 0 to 5cm of soil depth but Jinheung had more in 5 to 10 em depth.

3. Horizontal distribution of root was dencer near to stem base without fertilizer than

with fertilizer in both IR667 and Jinheung indicating structural construction for intensive-

nutrient uptake. Between varieties this “dence to stem base” trend accompaning “dence

to wide spacing side” was greater in IR667 without fertilizer and these were quite true:

with fertilizer in Jinheung.

4. The decreasing rates of root and ear weight by fertilizer application were greater in-

IR667 than in' Jinheung. This and other characteristics indicated that the root of IR667

is likely to be panicle-number type comparing with Jinheung.

5. The root of IR667 had lower oxidizing power of a-naphthylamine than that of

Jinheung indicating weaker resistance to reductive soil but cation exchange capacity of

water-cultured root was higher in IR667 suggesting stronger nutrient uptake.

6. The content of phosphorus and especially potassium in root were higher with

fertilizer but lower without fertilizer in IR667 than in Jinheung indicating that IR667 is:

more sensitive to root environment.

7. The contents of N, K and CEC were increasing toward root tip while P content

was decreasing. The root from surface soil had higher Nand K content than that from.
subsoil.

The contents of N,P,K, and CEC of root at harvesting stage were about 1.0%,0. 1%,
0.5% and 15me/100g at dry weight base, respectively.
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Table 1. Distribution of root in soil profile and grain- yield with and ‘without fertilizers

Province [ Chungbuk Chungnam Kyungbuk I * Kyungnam
Soil series -

. Gyuam Hwadong Jinheung i Gyuam
Vaviety

\ IR667 ‘ Jaekun IR667 | Jinheung | IR667 'Palkweng’ IR667 tSusukaze

"Without fertilizer

0-5cm % 4.9 385 71.5 6.8 544 6.3  34.3 - 48.1
g | 5-100m % 2.5 264 219 3.0 304 2.3 205 3.8
<) 10-15cm % 2.8 30.2 5.0 6.6  13.7 9.8 285 13.1
| 15-20cm % 5.8 4.9 1.6 0.6 1.5 1.6 7.7 3.0
Root g/hill 458 538  1.83 242 318  3.08 400 294
Root g/10 tillers 819 618 1.99 252  3.05 2.59  3.88  1.94
No. of tiller/hill 5.6 8.7 9.2 9.6  10.4 1.7  10.3  15.1
Grain kg/10a 436 407 443 480 542 412 565 479

‘With fertilizer

0-5cm % 53.6 39.8 61.5 47.1 47.6 49.1 42.6 55.0
':,g 5-10cm % 31.0 35.8 28.3 31.0 32.9 39.9 27.1 26.8
5 10-15cm % 13.1 19.1 8.1 19.7 16.1 9.9 24.4 15.3
L 15-20cm % 2.3 5.3 2.0 1.3 3.4 1.1 5.9 2.9
Root g/hill 4.72 6.10 2.61 3.00 5.34 3.45 3.21 2.13
Root g/10tillers 2.89 5.26 2.02 1.98 3.46 2.90 1.85 1.20
No. of tiller/hill 16.3 11.6 12.9 15.1 15.4 11.9 17.4 17.7
Grain kg/10 a 691 671 552 539 731 541 669 585
Province Chunbuk Chunnam Kyonggi Kangwon
Soil series Kimje Bonryang Mangyeong Thyeon
Variety I T - T T
IR667 [Mangeong| IR667 | Kimaze | IR667 | Jinheung | IR667 | Jinheung

‘Without fertilizer

( 0-5cm % 49.1 5.8  5L5  46.4  43.6 3.3 453  59.9
5| 5-10m % 239 345 286 332 433 544 353  33.6
8| 10-lsem % 23.8 103 156  13.6 1.7 121  16.2 5.5

15-20cm % 3.2 3.4 43 6.8 1.4 22 3.2 1.0
Root g/hill 2.13 2.7 198 121  9.62 651 213  2.53
Root g/10 tillers 1.85  1.58  1.80 103  10.1  7.48  3.49  4.21
No. of tiller/hill 1.5 131 1.0  1L7 9.6 8.7 6.1 6.0
Grain kg/10a 570 515 500 473 416 379 408 331

‘With fertilizer

0-5cm % 50.3 42.8. 48.2 45.7 41.5 33.5 46.5 34.9
:g ( 5-10cm % 32.8 38.9 21.1 38.6 37.7 39.4 30.1 54.6
3 1 10-15cm % 10.6 15.4 22.7 13.8 19.5 24.9 20.2 9.2
15-20cm % 6.3 2.9 7.9 1.9 1.3 2.2 3.2 1.3
Root g/hill 1.84 1.71 1.90 2.07 7.17 6.54 3.94 4.23
Root g/10 tillers 1.13 1.07 1.29 1.21 4.95 4.77 3.03 3.53
No. of tiller/hill 16.2 15.9 14.7 17.1 14.5 13.7 13.0 12.0
Grain kg/10a 679 625 709 580 570 530 804 659




Table 2. Varietal difference in- distribution of foct in soil profile with an‘d' without fertilizers

variety I IR667 ! *  Jinheung ’ Japonica* ‘ Total
fertilizer ‘ — l + l Mean| — + ‘ Mean l - l : + / Mean I - ! + , Mean
Depth' of soil l ‘ ' !
0-5cm % 45, 9I 47.8] 46.9 44.0] 37.0| 40.1] 46.9 43.2| 45. 0[ 46.8) 44.0| 45.3
5-10cm % .33. 6| 31.6] 32.6, 44.9| 42.4] 43.6{ 33.2) 37.6| 35.5 33.3 36.7] 35.0
10-15cm % 17. Oi 17.3] 17.1] 9.5/ 18.9| 14.7[ 16.5 16.2; 16.3] 16.6| 16.3| .16.5
15-20cm % 3.5 3.3 3.4 1.6 1.7 1.6/ 3.4 3.0 3.2 33 30 32
Root g/hill 3. 68l 3.84f 3.76] 3.82 4.59| 4.20{ 3.07| 3.34 3.21; 3.16; 3.41 3.29
Root\ g/10 tiller 4. 00! 2.55| 3.10] 4.71) 3.37| 3.86| 2.70; 2.29 2.47| 2.85| 2.32| 2.55
Grai rkg/10a 485 676; 580, 397 576! 486] 447 509 478 453] 533 493
Grain g/10 tiller 24.4|20.8]22.222.7)19.620.7|18.2|16.2|17.03 18.9 | 16.8 | 17.7
Grain/Root 6.10 8.15 7.15 4.81] 5.81] 5.36| 4.74] 7.06f 6.91 6.63 7.24 6.94
No. of tiller/hill 9.2 } 15,1 {12.1 | 8.1113.610.9)11.414.613.0{11.1|14.712.9

* included all commecial varieties except IR 667

Table 3. Horizontal distribution of rice root in 10cm soil with and without fertilizers at harvesting

Chungnam

Place I Kyongig I Kangwon [ ‘ Mean
variety IR667 J Jinheung ] IR667 l Jinheung l IR667 l Jinheung [ IR667 i Jinheung
Distance from
center of hill
@ 0-2.5cm (%) 35. 21 39.8 49.4 40.2 50. 8 32.4 39.5 38.3
E] & 2.5-7.0cm L 37.3 30.2 17.4 20.3 18. 3 24.1 31.7 26.5
o.N
'."q:: £ 7.0-12cm L 17.6 13.2 13.9 18.7 6.2 21.4 15.5 16.3
L
+ 2.5-7.0cm S 9.7 16.8 19.3 20. 8 24.7 22.1 13.3 18.9
Root g/hill 8.36 5. 57 1.71 2.36 1.71 2.24 3.93 3. 40
w 0-2.5cm 31.0] 31.8 34.6 36.4 40.9 43.5 34.1 36.0
g - 2.5-7.0cm L . 22.8 24.0 19.7 37.3 28.2 12.5) 23.1 26.1
SE 7.0-12em L 16.9 21.8]  23.4 1.5/  14.6 15.8 18.2] 16.9
5 )
B 2.5-7.0cm S 29.3 22.4 22.3 14.8 16.3 28.2 24.6 21.0
Root g/hill 5. 69 4.77 3.02 3.79 2.34 2.37 3.68 3.64
L: side to wide space (30cm), S: side to narrow space (15cm)
Table 4. Varietal difference in root activity at ear formation stage (pg a-NA/g FW/48 hr)
Jinheung’ Sirokane [Suwon 213—11 Suwon 213 | Suwon 214 ‘ Suwon 215
Water culture 163 — .= 146 150 131
Field 276 296 192 166 208 218
Table 5. Nitrogen, phosphorus and potassium in rice root in soil profile (% dry weight)
lace Variety Depth of N , P } K
profile without with Without with Without with
fertilizer  fertilizer [fertilizer  fertilizer |fertilizer fertilizer
Kangwon Jinheung 0-10cm 0.98 0.89 0.18 0.12 0.555 0. 399
10-20cm 1.34 1.14 0.015 0. 065 0.94 0.481
IR 667 0-10cm 0.97 0.73 0.13 0.12 0. 368 0.516
10-20cm 1.09 0.28 0.04 0.10 0.547 0.602
Kyonggi Jinheung 0-10cm 0.90 0.72 0.075 0.070 0.344 0.375
10-20cm 0.37 0.73 0.050 0. 060 0.391 0. 477
IR 667 0-10cm 0.89 0.76 0. 055 0.095 0.227 0. 454
10-20cm 1.03 1.00 0.075 0. 065 0.305 0.516
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Figure 2. percent yield of grain and root per hill
with fertilizer to without-fertilizer
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> Figure 4. Nitrogen, phosphorus and potassium
tiller with fertilizer to without-fertilizer

content in rice root in soil profile at harvesting'
stage

2l W B AT BeE @ dAToldx M b RS MEHEY EHN BRI M) B

Aot A B Bl wE BOEIKEC RER
SRES ET2 dolAe A ELA0 e L3t
g zko]l 2.%E 7] Egel o el SHATTEAL
9 W& RS 25 2o BEY Fe i
BAA BERERS BinA7 = HHos £REK

2

E EERGZ 54U, oA SN BHERK

LEo| WEHY Aol HHRZ BEIA B
Wlree] ey Bz sme KA
A4 BiopEsL BES WA S B MR
o} ko] W= AJ(RBEFH—H= HR
2=t

[BfrAlE el NPK 482 2= (Table5, Figure 4



me/100g pW
20

% bv . . e=a Jinhung l
15 &8 1RG67-Suwon 214 i
wpo 3 3 ¢
S ::/‘ A o=l
st e 1
;, st a ) . | .
5 w0 5 5 n B 5 101 5 10 5™
Distance from root base e 3100 1P

Figure 5. NPK content and CEC in water cultured root of two varieties (harvesting stage)

ALFFS dFAE 37 FEo. FiRdA N g
= B BirdA ¥
A+l RES IR 6670 A= HBHARE ek
& det. AAAez FEY A4 N
gz EFgen o]HdA N Ko 7
w5 3. K TR FedA dA4ug 2o P
t Kot R¥olet. o=@ HEREE AE@REd ¥
25 HEHA A EE 5em Aol & Hfirz SHY &
F(Figure 5)8} 2. F A49 K& a9 4
WEAL FtAEFE w2 PE REEA e
5 b 8 B 2 JE S84 B #E
N} Moo ARSI FE W/yOL do
o WS ALBESl BT #3el A Qel M|
il SRR BHRIKBESY BERE 948
oo BEY 2MBEEC B BTEM
Phol el z ke UL JERNES] A% IR 667
o] Eatrkm ot ol NAEMLJI(Table 4)
e HREE BES g, Bl 23smaE(C.E.
O & N&g&Eo| T2 K Whrol A Eot. £HAzH
SEH £8E P/t 13 ¥= K.N. CEC9] Jo
2 CEC7 el 48uds 2285 dAg 2
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At IR 667 9 ¥l &+ BUIEHEE A &
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IR 667°] &0 5ERAEKOE $gd 3% (Fig-
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< o5 FA o K Bikel T HfEM & 2813
= AL Brdd. BEd KBET =gd9d e
(A1) IR 6670 LRk E ol a2 K
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o 2A AHfE Aoz dAdd. RBEERE
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A A ¥ RKHES HFRE BERC AA
BAol . IR 6679 HFERS ETY EMR £
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Aol t}.

E B

B IRIES KEHELE A Y Rafst BuERS
Sl Ha FEELRT FAESVSS &R
2 ERE IA

1. IR667 & i |afH el 2= 718
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