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Summary

An experiment was carried out to study the effects of Zn application on the rice plant:
of IR-667 and Jinheung varieties grown under the conditions of poor drainage and low
available Zn.

The results obtained were an follows;

1. The poor drained condition of the paddy field was more favorable for Zn utilization.
by the rice plants than the well drained condition. Also Zn application in the form of’
Zinc chloride (ZnCly) seemed to significantly increased the rice yield of both IR-667
and Jinheung.

2. Zn content of IR-667 was much higher than that of Jinheung. The concentration of’
Zn in IR-667 rice plant treated by Zn fertilizer was about 200 ppm while that of control.
plot (not received Zn fertilizer) only 30 ppm. This result suggests that Zn application
might improve the yield under the condition of poor drained soil when Zn concentrat--
ion of IR-667 rice plant is around 30 ppm.

3. Absorption of Zn-65 by the rice plant was greater in the plants grown without Zn.
fertilizer than those with Zn fertilizer application. At harvest, the higher amount of
Zn-65 was accumulated in the grain than in the straw.

4. ZIn fertilization increased the grain yield in the soil of Paju, Dalsung, Chilg ok and Ch-
ungwon with low available Zn.

- A ¥R KT KES BB THES
w = EEG2E BRES TS 9. %9 m
KRS SKE FRAEQ Hi—(R-667)¢ MR DBl A2 ¥RAE JA9 Wz 24k IR

— 128 —



e FREEL ARABET HEW 2 A%
+ 1A dA 2 InfkTiE MEES BE
Al ek @ kg Fd QoA ZngZiEd
B HfEE 294 A=A 9. F 19664
o] NeneWeo] A& oz “Khaira”sbE Kol A3

ARl Zn & EERAY EESAGE &ED

o]o] Akagare IIa®a®
pula®, =28z Taya Taya®® &
= 2
R AT, =3 In k< JelE hEE kG
9 dve kol TR, BTREL +
O 05} Zn g Fe LEOGA BEAR.
FREBE In REE B IR-667 3 $-21vtet
XGRS BR S8 HEsd Kk FAR%I
+B B Zno} v HLWE FEestd EHA
Green house o] A AK#gol #3 Zn fEflo] &£F ¢
WKEY vAE EEI In-65HSHHE FUITERS
Fipste 18 4 & HERY Zn Rk € AL
7 SR E WA BTE BEE ®ESTT
" Bk

A FBe Bk AR BT HRER &8585
Lol & LEEe] BER) Zn o] ¥ MIR(EIE, ¥
M, BE, BN, A3, BBAA BERRS B
B3z, = BhiE RZTE Zn-655 FUET
Green house 355-¢ st v, S me &g
WA A FiEom REFA.

1. Green house &{B§

70 HAK 2 PeKiRBA A S In EEGE RS
B ETOWER £98% No.9-2[ES
ot

G « IR-667(IR~667-98-1-3-10),
% HIR 408

WEEE : JRFE, BA, @BbtnE 9 BEEfs
10a % N:Py0s: K:0=15:8: 10kg & Zn : 10kg
K¥ee =z 1/20,000apotd] #HiLdz HEEELS

Chin-ku- blenm ' Apaya
& HF Bae

EBE

Zn, ZnP, ZoNP, NP EHIE 2 oto] ik BA

R REITA

SHH KEES 3R Rt BHRE 4, 6, 88
SaEEe s

W) Zn-65 % FURT Zon Bk BT R

@ EARRETS Zn-652 Hif

HRLE, B8 9 BREEE DY 2z 1/
50,000a pot & fEMSIA . Zn-65 & ZnsCl, 2.4
Pot & 24pci ¥ HEHol MfEst] Mol R

v ABY AEKRL L% IniSHEoes

5 RESHAH.

@ XEREN Zn-65ARR

IR-667 34 RE T HEREY Zn-65RKES 1
7l B3t &8 EHRIA 4FR 0EEE
B, Bl R £2-18e Y& 1/20,000 a pot o
Bosz BEEHAS 7D 2t Zn-65 £ pot

24pci ¥ BESBEDY EEsol HMM HAHE

HEGEA . #ERre) BRE lon REGSBEE F
3% B¢ A
2. EHER

71 Bk REEd A InfiHHE

$ERF - RF PR &5 8% No.9-2

el < IR-667 2 SRS (40 HE)

WEE : RE, BAE, EmE, HEEHS 10
a® N:15,25kg 9 2 KK# P,0; : 8kg, Ko0 : 10kg,
In:0, 15kg9 2k#¥Eo =23z HEE 102
1,000kg ¢ WA A N& 60%% ZIE, 30%
= SER, 28 10%+ #Es KEddd. v
WX ek 2T EEE AR,

BEHEE 2 BE:2m?=2 3tz HE: SHE
Egkez 3RES 73

SUBHREN : T E atﬂr a?%%% 4,6,8,10 s}
R RIRSE A+,

WL HX Zn GRel R HAAY Ink

RHE,
GRS - O, W, EIR, AE, BE, £,
el ESYEY BEE WEEDRESY =

Foz oAt Bz YeAe 2R IngE
o] 2ppm LITF9 o]},

BARE 2 W mEL IR-6670/n ®WE %
feizol A BT 40 B4 RE BB
WICE, YR, ESnK € BB DY R
—3HA Sz HEREE 48 BT B
B9l =

3. 18 H KB A E

1% pH £ Glass BEfie 2 st 9 Hag
1:15 1:58 3td HESED. 2 Fgpe
Walkley-Black g o 2 JisEst gz 18 B4 Zn
-2 EDTA &} Ammonium carbonate & BHs} 5z @8
x +iEh Ca9l Nayx 0.5N-HClE B4 @
Atomic Absorption Spectrophotometer (Nippon
Jarrel-Ash, Model AADE® = BES 73} giest
92 Na-& Atomic Absorption Flame Emissiono.
2 Westdct. o £8E ® 13 2.

KEHE BRIk REKE FAEE YW¥std 80

- 129 —



Table 1. Soil analysis in selected locations. -

PH Organic Available 0.5 N-HCI Soluble
Location - matger Zn »——»mca——‘—'—«—Nz—m
1:1° 1:5 (%) . (ppm) (ppm) | (ppm)

Kum gok 4.9 5.2 3.1 1.9 226 165
Yuncheun 5.1 5.2 2.8 13.5 305 153
Yangju 5.2 5.4 1.5 1.8 189 138
Kimje site 1 5.1 5.4 1.5 1.7 186 160
Kimje site 2 5.0 5.3 2.2 0.6 186 258
Paju 4.9 5.4 Lo | 20 179 268
Iri. Exp. 5.2 5.6 2.4 3.3 277 193
Naju 5.1 5.6 2.0 0.6 242 153
Chilgok 5.4 5.6 1.8 1.3 242 203
Dalsung 5.6 5.7 1.7 0.8 207 138

a : Soil to water ratio.
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Table 2. Effect of zinc application on drain and flooded condition on
Kum Gok soil in the greenhouse

. | Zinc content Dry weight
Treatment Plant* height Tillers per pot E in shoot §
(em) (ppm) Straw Grain
(8) (2)
Drain condition

Zn 1 70 7 I 177 12.0 10.6
ZaP 71 5 258 9.6 10.5
ZnNp 76 11 267 17.0 18.0
NP 74 10 58 16.4 18.2

Flooded condition
Zn 72 6 132 12.2 15.3
ZnP 73 116 12.3 14.0
ZaNP 77 10 141 17.7 25.2
NP 76 3 34 13.8 17.9

a; IR-667 Sampling were havesting time
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Table 3. Nutrient content of the rice plant on drain and flooded condition
on Kum Gok soil in the gréenhouse : ‘

Zn (ppm) Mn (ppm) Cu (ppm)
Treatment

AW? HT 4W HT AW HT

Drain condition
Zn 42 177 371 482 8 5
ZuP 62 258 180 900 6 3
ZnNP 166 267 515 1,072 10 6
NP 26 58 568 932 10 5

Flooded condition
Zn 109 132 165 171 9 5
ZnP 90 116 o127 179 8 4
ZnNP 23 141 275 231 12 6
NP 15 34 363 250 9 5

a; Weeks after transplanting
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Table 4. Effect of different fertilizer on the absorption of ®Zn by IR. 667 on Kum Gok soil,

Dry weight(g/pot) | CPM/g dry matter | Total CPM/plant :
Treatment Total
Straw Grain Straw Grain Straw Grain CPM
Zn 3.0 0.7 | 2,350 | 1,709 |7,050(60)% 4,614(20)| 11,662
ZnP 3.4 3.8 | 3,194 2,419 10,860(54) | 9,192(46)| 20,052
ZnNP 5.3 5.9 2,636 1,517 {14,077(61) | 8,950(39)| 23,027
NP 5.5 4.4 8,340 14,055 145,870(43) 161, 842(57)| 107,712

a; Figures in parenthesis show ratio of radioactivity in straw and grain pertions.
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Table 5. Effect of different fertilizer on the absorption of %Zn by IR-667 and Jinheung on three soils

IR-667 Jinheung
Treatment - = :
Dr(:; /v;?t%ht cpm/g Total cpm Dr(y g/x;gxtg);ht cpm/g Total cpm
Yangju soil
Zn 13.7 ‘ 576 7,81 | 12.3 954 11,734
ZnpP 4.4 794 11,434 '; 13.9 1,785 24,812
ZaNP 23.5 615 14,453 | 23.4 4,615 107,991
NP | 2.7 1,512 40,370 |  2L.9 4,920 107,748
Yeunchun soil
Zn 187 178 3,320 | 22.0 528 | 11,616
Znp 21.4 145 3,103 | 13.2 183 2,416
ZnNP 24. 4 123 3,001 24.7 508 12,548
NP 26.1 155 4,046 26.0 249 6,474
Kimjae soil
Zn 6.6 ‘ 326 2,152 6.2 500 3,100
ZnP 6.0 559 3,354 5.6 746 4,178
ZnNP 19.4 } 646 12,532 17.2 1,419 24, 407
NP 16.0 | 174 2,784 19.4 734 14,240
2} Grain o] QoA Zn-65KIk HZES 2w Znli Helz 9

FBE+E Straw o] 60%, Graine] 40% &E Bk

SR ZnEHEBEY Zn-65BkHELS 238
K¥ 2 veyo, oAL Zn AR E Grain 2}
Straw o ol EEH = K ZnEHEEENAE
Straw Bt} Grain o] Zn & o] &Fe &S
gt

@ Zn-65 FfrTHRE FIEE IR- eewf R
o} ZnIRYRER

£ 544 BE whezte] M LA AFD
IR-667 @1 Zn-65 Wik Zn & HE 7} Zn fiHE
2t 45 EItdz REC AN E Zng
HBEEZ InERER Zn655 ¥ 102 BE
vhol W irst ol wh. ,

W Lo A &2EHE IR-667 9 Zn-65RIKE
© FlERS dev InFEBEST o7k ggted
A In-65RiE MERE o9 e
IR-667 Bebi o] ®Bihatadr. oj= # 144
B2 upéztol 3B F% Zn 7t 13.5ppm o E
L IngEE 297 i InfEHES EHRA
=S Zn-65 WMIRE-> R 4 ez A7
Aok, &7 LA £FE IR-667 9 Zn-651%
A5 ZoNPEZE 74 wel kel iRE
Sle]A= NPE/ ZoNPE 2ot 22 mkge

LA b el A9 IR-667  $RHE 7S Zn-650
Ee 21 IR-667 2} EFo) ol WIKsIRA
t. ol # 1ol nE wielge] BHE 8E
Yol A Zn HB-E olu] IR-667 ¢] RER T

BS 19y JEd KHE2Z In-656= % RKE
& 829l Al

2. Bis 28

1) BERAREEANANY Zn KiHT R

BF OB $5aSP fkst A4 TR
No.9-2 @5 A IR-667 3 IBES B3l ZnlE
AYEE mEstdr. £FREE 2 F69A
RBiubsh o] HRL IR-667 o|v IRA ThrLo]
BEsk 4-8 BME Zn AR E4t.

SEEL IR-667 o] olA BEE SEEER
o g Btz ®E KR InREECT &RE
Erc SEEEL 2. B%E RKE IR-667 o
Y IR o] InBEEET B EERES Holm
A

EEERD ERRKE B R T7d4 2E
o} 7ol Zn G EE IR-667, B 5 ZnfmE B
E b 4 B—kE#e] 30ppm FAER vz ¢
o Zn BEEE IR-667¢ U= el A
9 100ppm B E& EFESZ Sz EFWHAA Y-
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Table 6. Effect of Zinc application on growth of IR-667 and Jinheung on Kum Gok field.

Tillers per plant Height(cm) | Dry weight(g/hill)
Treatment?® !
awe | 6w | 8w | 4w | 6w | 8w | 4w | ew | 8w
IR-667
Ny 14 15 15 41 58 72 3.3 9.9 21
NiZn 20 23 24 43 64 78 3.7 14.2 34.
N. 12 16 17 44 62 75 2.9 12.5 26
N:Zn 23 23 27 43 62 79 4.2 13.7 36
Jinheung
N; 13 14 15 50 66 85 3.3 9.9 2F
NiZn 20 21 22 52 76 87 4.8 12.2 31
Ng 17 17 18 46 67 88 4.0 14.3 30
NoZn 23 24 25 54 72 96 5.1 15.4 32

a; Ny 15kg, N, 25kg, Zn 15kg/10a

b; Weeks after transplanting

Table 7. Zinc content of the rice plant at

different stage on Kum Gok field

Zinc content in shoot

Treatment?

awe | 6w | 8w | HT

IR-667
N, 34 28 31 35
NiZn 97 129 167 201
N: 28 25 30 31
NyZn 118 117 178 137

Jinheung
N, 33 17 i8 19
‘NiZn 140 |- 109 85 67
N. 30 19 24 22
NoZn 116 139 86 56

a; N; 15kg, N, 25kg, Zn 15kg/10a

b; Weeks after transplanting

B % < EFF SRl

ol RK#Ez iR

giel QoA = @Hel # 100ppm ¢ HEE Hof
= Y7t £FHRHE 245 %S S8 v
= U=

BN IR-667 & £FHRIAA A5 InBRE F
A7 Aol Mol AAAE RER T IR-667
o e InfiBHRE AL Aoz &84,

Wgol 9 A #E Straw 9 FAE F 84
A peute) o] IR-667 9 ZnREE} EEB
Bl Mo HsEES] 2 BEREE ¥eln 9
= RE FRE InBEE £ BERES 2oz )
.

102 % K#EHBR7F Zn & BIKE B 29 IR-667
L InEHARE 1629 Had InlEREE 100g
ke BilkE dolm vt RES ZnBEe
102 % ZnfERF7L 10a 2l = Zn BHEE 54g
2 2 IR-667 0] wAE Tt 4 HEES ZnRikE
€ 2oz Sl o]k REMY Hkez IRFH
ol ZnfZ el A=rl ¢ EREPY vz 4R

Table 8. Effect of Zinc application on growth and grain yield on Kum Gok field.

. Zn content | Total Zn s Dun can’s
a Straw Grain Grain yield y
Treatment G/hil) | Co/hilly | ofshot | wptake | “Gig/ige) | mutinle
IR-667
N: 21.1 21.2 35 16 458 cd
NiZn 43.1 28.4 202 188 613 a
Ng 26.7 19.3 - 30 17 416 de
NgZn 38.9 24.5 137 115 530 b
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Jinheung

N, 22.0 18.1 19 9 392 ‘e
NiZn 37.0 23.0 67 54 489 be
N, 27.2 18.4 22 10 397 e
N»Zn 44.5 21.8 56 54 ) 471 bed

a; Ny 15kg/10a, N, 25kg/10a, Zn 15kg/10a
b; Any two treatment means followed by the same letter are not significantly different from
each other at 5% level.

Ao, ik st Zn EREe] oE SERC 2 IR-667 o] o & HikE 9.

W 2o o}, ‘ W) LS B Zn S8l B LA In
ZHBE ZInfifEe PHRE IR-6670] HEER  HKESE
L Aoz ABHD. BED o Zng& WA IR-667 & e

1029 WHEES 2R Zn HUDES QoA IR MBS SEBKE 2 %09 2o

-667 & 4l6kg EML 302kg 9 FMKES 2L TS KEEAS Zn S4B Zn EHEAE
Hted ZnfBEA deldt IR-667S 10a%  doid HM, @l Tz WE, HK, EE
613kg AL 480ke o MEKES A IR WEAEHRBRE] £& S4B 4T Zn HEE
o2 IR-667 0|} RS E5 5% Kol d HEH o4 AW K= AHF Z5 60~150ppm o
QA ZnEES Mikstge 2ot ERAGE  Be B kSIS

Table 9.Effect of zinc aplication on Zn contents and grain yield of the IR-667

Okg/10a Zn 10kg/10a Zn

Location l Zn content in shoot (ppm) Zn content in shoot (ppm)

| awe HY | ggfion | AW BT | Gfion
Paju 18 29 | 493 58 123 546
Dalsung 30 18 515 165 165 630
Chilgok 20 37 588 90 56 671
Kimjae 1 27 570 60 600
Iri Exp. 30 18 625 81 79 627
Naju 18 650 75 675
Cheungwon 28 33 409 107 58 450

a; Weeks after transplanting

KBRS In 8BS InERKABAA B, B W AKREERY In gEo] wold g . &
H7h 363 18ppm 2 — w9tz 2] 37ppm RN E &A+HES BpKTRR#E 2 pH 7} &
LT et. Zn BHES A+ &%) 165ppm = o A%y Zn 8ol RolAA ZnEHMPHRE Eof
— EH9= ¥ME 123ppm 28z SGEHIRE W A Aoz £BAd.
60ppm Ll LS E& 4BE 2ol Ut Ahn®.& o 2] 714 Zn B{F-E RBT & & Zn Cla

FHe] KBRS F 9AA Bivre zte] Zn 2 R gt 55le Yoshida®Vel Ahn®
BREE EHEBEA ate M7t 10% Bikst < BE 1% InCL BRI WHEstE 7t Bsia
Az FERO 12%, BEO) 14%, #HEel 10%4 KEES gz el R dd= st
BE et ol F LHe BF Ay Zno] ¥ FABAAE BEA B4 Zno] W& 4
& Rl gl et ZnCly o} fiA%hE 7 bkt

DLE #8% #2314 2= Ponnanperuma®® & Takai®® %o FARMEA A 27X HHEE
BARMES pHE g9 e wobdgz stg  °f BTGz em Yoshida®™ & Al &
2 Thurne™ - pH 7} b e Zn st % M2 BASE 973 HEERY fHes R
Atz o Yoshida®™ = 4% pH7 o o A¢ ZnBEHS HEASGw o, =3 Had-

— 134 —



& Ao A HEHS Ind EHERT2
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