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ABSTRACT

Pot and paddy field tests were conducted to study red discoloration of rice var. IR 667
leaves With‘ reference to the leading Korean native variety Jinhung and Paldal, with the
following results:

1. Minor elements such as Mn, Fe, B, Al, Ca and 5i had no influence on the discolorat-
jon, but a supply of various soluble nitrogen compounds completely restricted it. The
more prosperous the growth of IR 667 with nitrogen, the more severe the discoloration
appears when nitrogen ahsorption becomes limited.

2. Chlorotic pigments extracted from both IR 667 and Jinhung were compared spec-
trophotometrically, and found to have different spectral peaks. IR 667 had peak closer
to red than Jinhung, indicating the characteristic of the variety. IR 667 was observed
to be more sensitive to nitrogen deficiency than Jinhung or the other japonica variety.

3. It waz concluded that all the factors limiting nitrogen supply for IR 667 growth,
such as low nitrogen application, restriction of root respiration (low temperature, poor

drainage, foxic gases or substances in the rcot zome, etc.) and pest injuries, would result
in the appearance of the so-called red discoloration, because of the reduction in

nitrogen uptake.

Since, the discoloration of IR 667 is varietal charaeteristic when grown in Korea, control
of it may be beneficial cultural praccice in increasing grain yield, although the increased
succeptibility to pests and a drop in the rate of maturity due to relatively high nitrogen level
in the leaves may result in an unexpected drop in yield. It is anticipated that further explor-
ation conducted from practical point of view will establish the relationships between the

extent of red discoloration, nitrogen availability and grain yield in IR 667.
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Table 1. A preliminary trial of soil applicaiions of
various elements on red discoloration of
pot-grown IR 667 rice leaves and dry wei-
ght of the corresponding plants (Jun 7-Jul

ki IR 6679) i gl

w2 = EE 143

Table 2, Influences of pot-supplied nitrogen and the
other two major elements on red discolo-
ration of IR 667 rice leaves and dry wei-
ght of the corresponding plants (Jun 29-

13 test). Aug 15 test).
. . Emerert Dry weighs N ed " Dry weight
reatment Jeaves in grams Treatment® leaves jn grams

(per plant)®* (per plant) (per plant)** {per plant)
Control 2.0 0.11 Control 2.0 0.13
X3 N 0.3 0.17 NO, 0 0.37
Mn 2.2 0.11 NH, 0 0.40
Al 1.9 0.12 Urea ¢ 0.30
Fe 2.0 0.10 NFK 0 0.43
B 1.8 0.11 P 2.1 0.15
CaH 1.9 0.13 K 1.9 0.13
CaS 2.2 0.09 NK 0 0.39
Si 2.1 0.10 NP 0 0.40
Fe EDTA 1.9 0.11 PK 2.2 0. 14
*Control-no fertilizing, X3 N-urea 1,320 (mg/1), Mn- EAP-1 0 0.52
manganese sulfate 1,320, Al-aluminum sulfate 1,320, EAP-5 0 0.5¢
FAC 0 0.41

Fe-ferric sulfate 1,320, B-sodium borax 400, Cal-
calcium hydroxide 10,000 plus sodium borax 400,
CaS-calcium sulfate 10,000 plus sodium borax 4400,
Si-sodium silicate 10,000, FeEDA-FeEDTA 20: no
significant difference found in pH value among the
treatments (average pH: 5.8~16 days after transpl-
anting).

*#*(Observations on the 16th day after iransplanting.
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*Control-no fertilizing, NOs-sodium nitrate 200(mg/’
1), NH,~ammonium sulfate 200, Urea-urea 200,
NPK-ammonium sulfate 200 plus monosodium ph-
osphate 200 plus potassium chloride 200, P-mono-
sodium phosphate 200, K-potassium chloride 200,
NK-ammonium sulfate 200 plus potassium chloride-
200, NP-ammonium sulfate 200 plus monsodium
phosphate 200, PK-monosodium phosphate 200 plus-
potassium chloride 200, EAP-1 -ethyl ammonium
phosphate 400, EAP-5 ~ethyl ammeonium phosphate:
2,000, FAC-ferric ammonium citrate 400.

**(Observations on the 18th day after transplanting.
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Fig. 1. Number of red discolored leaves at the sub-
sequent growth periods when rice plants
(two varieties) grown at different density
with 200 mg/l ammonium sulfate for pot
culture (Aug 15-Sept 18 test).
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Table 3. Number of the discolored leaves per plant
15 daye after traneplanting when rice pla-

number of red discolorsd iasves par § plants

ok nts grown at different density(Aug 15-Sept
N N . R N N 18 test).
| Number of plants Rice variety
grown on a pot* Jinhung IR 667
20
I i 20 0 0.71
" ==hams 10 0 0.13
0 5 0 0
5 12 l‘; ;_; rny 2’? 2; *Grown with 200 mg/1 ammonium sulfate.
deys after transplanting Table 4. Number of the discolored leaves per plant
—&— 0 ng/i -=9—= 40 ng/2 18 days after transplanting when rice pla-
-—A—200 mg/1 —-sXet 400 mg/l

Fig. 2. Number of red discolored leaves at the sub-
sequent growth pericds when rice plants
(two varieties) grown at varied levels of
ammonium sulfate for pot culture (Aug 15~
Sept 18 test).
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nis grown at
(Aug 15-Sepi

different levels of nitrogen
18 tasi).

Ammonjum sulfate level Rice variecy

per pot (mg/1)* Jinhung IR 667

0 1] i.78

40 0 2.50

200 0 0.41
400 0 0

*§ plants grown on a pot.
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Table 5. Number of the discolored leaves and dry
waight of a plant 25 days after transpla-
nting whan rice plants grown at differenc
density (Aug 15-Sept 18 test).

Number of red
discolored leaves

Dry weight

Number of plants I grams

ETOWD On a poi*

Rice variety Rice variety

Jinhung IR 667 Jinhung IR 667
20 1.47 3.320 1.32 2.47
10 1.67 4.60 1.74 3.65
b 2.30 4.66 2.56 4.11

“*Grown wlth 200 mg/l ammonium sulfate.

‘Table 6. Number of the discolored leaves and dry
weight of a plant 25 days afier transgpla-
nting when rice plants grown a: different
levels of nitrogen (Aug 15-Sept 18 test).

Number of red
discolored leaves

. ) Dry weight
Ammonium sulf- in grams

ate level per pot

(mg/1)* Rice variety Rice variety
Jinhung IR 667 Jinhung 1R 667
0 2.00 2.71 0.98 1.62
40 2,46 4.29 1. 56 2.33
200 2.41 4.34 2.15 3.12
400 0.88 3.41

2. 86 3.81

Txg plants grown on a pot.
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deys after transplanting

—&— 0 mg/l
—-8-— 200 mg/1
(-5

—= Q= =)0 ug/1
~—x—--- 100 mg/1
LO0 mg/1 for Jintmng

8, Number of red biscolored leaves at the sub-
sequent growth periods when rice plants
(var. IR 667) grown with varied levels of
ammonium sulfate under either the sun
(110,000 lux) or the shade (13,000 lux) for
pot culture (Aug 15-Sept 18 test).

Fig.
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I ] Jul 26

Fig. 4. Number of red discolored leaves with diffe-
rent soil freatments in paddy field at two
respective srowth periods (var. IR 667) (*See
Table 9 for the treatments).
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Table 7. Nitrogen content of pot soils and rice lea-
ves grown on the corresponding pot soils.

. " Din‘,%?;goﬁuﬁ gm N itrogcfn ratio in

reatment dried soil percent of l:gna

(micrograms) plant bry weight
IR N-0 4,48 1.01
CIR N-400 7.84 3.01
IR N-0 (shaded)** — 2.3
IR N-120 (shaded) — 4,98
J N-O 7.28 0.23
J N-400 18,48 1.44
J N-O (shaded)** —_ 2.58
J N-400 (shaded) — 4,87

#[R.rice var. IR 667, J-rice var. Jinhung, N-0-no
nitrogan, N-400 -ammonium sulfate 400 mg/1.
#k A pproximately 1/8 full sunlight-13,000 lux,

il'l—

3 [(Vol. 14, No. 4
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Table 8. Nitrogen ratio in percent of 1-gm plant

dry weight wnder two different temperat-
ure conditions (% nitrogen).

A

Rice variety 30°-25°C* 15°-10°C
IR 667 3.27 1.12
Jinhung 2.02 1.41

*Day and night temperature with 16-hour photop-
eriod, and rice leaves showed a typical red disco-
loration at the low temperature (sample leaves
obtained from phytotron of the Crop Expt. Sta.,
ORD, Suwon, Korea).

Table 9. Number of tillers and plant height of IR
667 rice plants grown on paddy field with
different soil treatments.

Number of Plant height

Treatment* tillers®* in centimeters
Jul 26 Sept 26 Jul 26 Sept 26

Fe 21.6 14.2 67.0 84.8
X3 NPK 26.3 19.7 81l.4 91,8
Al 20.1 14,3 67.7 85.2
CaH 21.9 18.1 71.9 90, 8
Cal 18.1 13.3 68.6 86.0
B 17.7 13,0 69.1 85.8
C 17.1 3.2 67.0 85.2
Mn 18.5 15,3 64.0 85.6
Si 18.7 18.7 66.5 84,2
NF 11.3 10.3 53.1 80,1
EC 12.7 11.2 70.6 107.4
LSD (0.01) 4.6 2.8 22.2 7.0

#The treatments were all with control fertilizing
of urea 32.6 kg/10° (base-dressing-13.0; lst top-
dressing, Jun 24-9.8; 2nd top-dressing, Jul 256-6.5;
3rd top-dressing, Aug 10-3.3kg), fused phosphate
37.5keg/10° (as only base-dessing), and potassium
chloride 15.Ckg/10° (base-dressing-10.5; lst top-
dressing, Jun 24-4.5kg). Fe-ferric sulfate 30 kg/
10°, X3 NPK-3 times the control fertilizing at
respective dressing periods, Al-aluminum sulfate
30 kg, CaH-slaked lime 500kg plus borax 10 kg,
CaS-gypsom lime 500kg plus borax 10kg, B-boraxi(
kg, C-control (no other treatment), Mn-manganese
sulfate 30kg, Si-sodium silicate 200kg, NF.-no fer-
tilzing, PC-rice var. Paldal control (nearly eguall
amount of the IR 667 control fertilizing).

**Tillers counted on Sept 26 were only with panicles.

—_10 —



Dec., 1971) ;-R:

= AT BES R 9 99 #Eh AL G &
Shel PRSI vhe] Kige sleldw WAd 1458
B 4 vH(Table 8).
Bl glelAe IR 6678 RAEE
ghgel hsl (EEe)AE IR 6672 24450

o] ER v} ¥
iR

Table 10. Ammoium-nitrogen content in micrograms
of 5-gm paddy soils before (Jul 26) and
after (Sept 26) all the rice leaves showing
red discoloration (rice var. IR 667).

Treatment® Jul 26 Sept 26
Control 7.62 5.45
X3 NPK 49. 45 3.89
Ca8 6.33 3.89
CaH 8.87 5.51

*See Table 9.

Table 11. Grain weight (unpolished rice) of rice var.
IR 667 in kilograms per 10° with different
soil treatments on paddy field.

Grain weight

Treatment* der 10° (kg) Yield index (%8)
Fe 505 100
X3 NFK 575 112
Al 476 95
CaH 518 103
Cas 483 a6
B 493 a8
C 503 100
Mn 491 98
Si 528 105

LsD (0.01)---22. 8kg
*#See Table 9.

Fig. 5. Pot-grown rice var. IR 667 (R) and Jinhung
() when 10 mg/1 dinitrophenol treated (re-
spectively right, with; left, without treatm-
ent). IR 667 leaves treated show reddish
chlorosis and no such discoloration on Jinh-
ung leaves treated.
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Fig. 6. Difference in spectral band of alcohol-soluble

pigment from the discolored rice var. IR 667

and Jinhung leaves.
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Fig. 7. Rice leaves of var. IR 667 recovered (right)
from the once red discolored (left), after a
sufficient nitrogen was supplied for contin-
ued growth.
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