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Present Status of Rice Breeding and cultural Technology in Saline
Soil of reclaimed Land and the Future View

Chung-Kon Kim Bo-Kyeong Kim’, Sang-Su Kim’
"Honam Agricultural Research Institute, NICS, RDA
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Fig. 1. Present status of reclamation in Korea
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Table 1. Yearly increased area of reclaimed land in Korea

Total Governmental Personal

YRS Sites A Py sites A Perolesies AT P Y
<50 177 6,329 36 39 3,777 97 138 2,552 18

‘60 1136 17,215 15 58 7,634 132 1,078 9,581 9

‘70 233 19,372 83 50 8,245 165 183 11,127 61

‘80 63 9,199 146 25 5,266 211 38 3,933 104

‘90 15 22,576 1,102 10 9,688 968 5 12,888 2,578

Al 1624 74,691 46 182 34,610 190 1442 40,081 28

1980t ZFHEAIY L 637 AF 9.2"hazE A, 1970d o] /HddE 752 47% &
Tttt ol FZ zFo] oA AHA UL EF H4A BRE I Exs}
7ad Aot aeu AT ABEHE 146hazy 70d ol Hste BHRFRA} =
gEEY ol ARAdo] A v} Zog 2AEYY] Wroz Az
19902 1997374 238 AL FE 1570 A7 228hacl® A7F 74 &%
oF 1.1%haolth. o] Al7lo] ZHAY FE7F Zoid RE AFo) AteA A3 Zo
2251 GA4%, NEAT 59 dFE AdY, ZE MAAT 5 UpgA e o
Aedol gEEdy] WRog B o] 7zt 2 AP TFY EX9 HFHAHL 3.2
ha2A 1980dth7tx] /2 AR T w2 B Hstd ¢ gk

F 1 EALYG AeT) 2 FZEEABATA(2002)7F 2AHE St 7hy @
2 387.7#hag o5 Tl¥Eo| My st ojFojHon, EHEE AAFTs} 136
ha 24 74F 2R, AA4GEY BB} 308hal st |

3 19920] HEste] 20118 SFHE ATF A E = WHo| 40.18haz o
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Table 2. Characters of promising lines in Kimje reclamation substation(1936)

Mty Culm Panicle pmide _Yield(kg/10a)

) Heading Rice
Lines Cross date date  length lengh mmber Low  High uality
(nday) (mday) (cm) (m) (@ salinity salinity

Eunbangju Check 831 10.15 74 18 10 1390 1275 Medium
Gujunaejosunguk3 .

Gancheog5 x Jangjosaeng 8.25 10.09 71 19 10 1..424 1.087 High

Gancheog6 " 8.26 10.10 67 18 11 1.254 1.042 High
Gujunaejosunguk3 .

Gancheog9 x Eunbangju 830 10.15 69 17 10 1.203 1322 High

Y. 19709 d olF FFSA

BERBAGEN DA S v FFAYL 197597 ARAon 197849 A
FE2AA A olF AFSAANGEL 2494 FPHT U I F >
¥ 20] Kalarata, Annapurna @ Gottelu So] tjFHo|on, wiozE= 7 FF
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Table 3. Characters of newly bred varieties adaptable to reclaimed land

Heading Culm Panicle Stripe Yleld

Variety(Line) date length number AL?dg_ Leaf BLB virus mllled P allatab
(m/d) (cm) (ea) ing  blast disease (kg/lOa) Hity

Gyehwabyeo(Gyehwa3) 8.16 81 14 R M R MR 478 G
Gancheogbyeo(Gyehwa7) 8.04 68 14 M M S R 445 G
Seojinbyeo(Namyang17) 8.11 79 15 M M S S 522 G
Saegyehwabyeo(Gyehwal9) 8.12 75 16 R M R M 577 H
Seoganbyeo(Gyehwa20) 8.13 71 19 R MR R S 552 H -
Seopyeongbyeo(Gyehwa22) 8.12 70 13 R MR R R 544 H
Seogjeongbyeo(Namyang26) 8.12 80 16 M S S S 556 H
Cheonghobyeo(Gyehwa23) 8.14 75 14 R MR R R 543 H

* R: Resistant, MR: Moderate resistant, M: Moderate, S: Susceptible
** G: Good, H: High

Table 4. Cumulative cultivated area of varieties bred in Gyehwa & Namyang Substation

Cultivated area of rice in - mulative Ratio of cumulative

Variey Bred  cultivated (1,000ha) cul:r‘é:ted cultivated area to (%)
year  duration Nationwide Reclaimed (1,000ha) Nationwide Reclaimed

land(A)  land(B) © land(C/A) land(C/B)

Gyehwabyeo 1989 92 - '04 13,871.8 364.3 2459 1.8 67.5
Gancheogbyeo 1992 '93 - '04 12,716.2 336.3 168.8 1.3 50.2
Saegyehwabyeo 2001 '02 - '04 3,0704 84.1 28.8 0.9 342
Seoganbyeo 2002 '03 -'04 2,107.2 56.1 1.7 0.1 3.1
Seopyeongbyeo 2003 '04 1,001.2 28.0 0.09 0.1 32
Cheonghobyeo 2004 - - - - - -
Total 32,766.8 868.8 445.29 14 513 -

% Cheonghobyeo has multiple resistance to diseases and insect pests and high palatability,
and it is respected to be rapidly widely cultivated after 2006 year
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Salt Injury
Vegetative Growth Stage
Germination : Poor sprouting
Seedling stage : Short plant hight ——————— Reduction of

Rooting : Depression of rooting ————————— panicle number
Tillage : Inhibition of effective tiller

Reproductive Growth Stage

Panicle initiation : Reduction of rachis branch —— ' Yield
Spikelet differentiation — Refiuctlon of  __| reduction
: Reduction of flower and its size Spikelet number,
1 Sterile

Meiosis : Pollen and flower abortion

Heading and flowering : Impotent fertilization Reducrion of
Ripening stage : ripening and
: Metabolite translocation barrier grain weight

Fig. 4. Diagram of yield reduction by salt injury(Lee, 1998).
2 AFH EFL A% 71247

B dAle] s TEL 2 AR L Mg AR Zo A go] A ow, Shoot9
Na @HaFol A3 e v Ko #3e da we ez yehgn

Table 5. Variation of growth habit and ‘Na'/K' in shoot by salinity treatment

Reduction(%) + . +
Varietal group . Shoot dry Root dry - Ma hcor:ts/nt m K %ontte {;
Plant height weight ‘ weight _ shoot(%) in shoot(%)
Tolerant 37.2 42.8 62.2 1.58 : 1.64
Moderate 38.8 53.7 75.0 1.95 1.60
Susceptible 46.7 68.5 80.5 2.60 1.49
Pokkali(R) 25.2 40.7 40.8 0.97 2.79
IR29(S) 58.6 71.1 88.3 . 2.39 1.31
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<Screenhouse> <Response to saline solution treatment>

Fig.3. Photo of screenhouse and automatic controlling computer monitor

Table 6. Constituent of saline solution ('76, Yoshida et al.)
Element Reagent (gf/’;ip 22?5}[?;1) Element Reagent ( ;Zipas;?&(i)&)
Macronutrie Micronutrien
nt t

N NH4NO; 365.5 Mn MnCl>4H,0 6.000

P NaH,PO42H,0 142.4 Mo (NH4)6M0O-,04H,0 0.296

K K2SO4 285.6 B H:;BO; - 0.140

Ca CaCl, 469.4 Zn ZnS0O47H,0 3.736

Mg MgSO,7H,O 1296.0 Cu CuSO45H,0 0.124

Fe FeCl;6H,.O . ~30.800

CcHzO7H,O 47.600

% Zpzhe] AlokS urolA = F 2L FHFIA £¢sn 200mL HeSO4& H7)
dta 4L7} E 7R FHFFE FAw

o
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Table 7. Observational criteria for salinity tolerance at seedling stage

Score Observational symptom Evaluation
1 Normal growth of seedlings, no symptom Tolerant
3 Growth reduced slightly, leaf tips discolored, old leaves are dying Tolerant
5 Leaf blades discolored, old leaves dry, other leaves are rolling l\g’lgf;g{e
7 Growth reduced severely, all leaves discolored and dying Susceptible
9 Seedlings dead or dying Susceptible

(2) v A4P37 Ng3 A3 _

AAAY 2R ASEAE g5 9T Aols Hass 7|48 24, &
24, $A, TUAT AR ¥Foz FEsta, 449 £ Well 2279
FAYTE Evh B AL AAE AAME A9 9T d5d v H3E FA

gat7] stel Wty AEE 28dh

w

<Screening Field> <Response to saline water treatment>

Fig. 7. Salinity screening facility at reproductive stage
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IEEd9Ta AFEEZLANME 19979 H2¥E 3 (RDA, Rural Development
Administration) — A0 2td T4 (IRRI, International Rice Research Institute)ZHel]
¥ AEYIL HEA FFEE TEATE ANFSAT 27lole ZARFATAY AA
S ol &5t FE&AFAARAY AR FHE FAoY 2001dRE = A2d 2L IRRI
HEA dFAAA AdEH st 9on, 2 #Ad 93 Fad AEL Aday 1H
dAH FUEE MNEE A A5z g833 U (ES8, 9). & 82 RDA-IRRIZY] &

AdTE 3]"’1 Atd 202 Agd=Ed4 ¥ AESH T(dse 017 03%)01]*1
Fo A2 3 & IRRINA AdE3$ 3t fFEUEY 24 28 4 27 A9 WdA
ol 7} Z—1° ﬂ]ﬁ ot B # 9v 3P FAAT LM F4F5U NI EE3 IRRI
& olHE FAAA FHEHO 85U FEUHIA AL S0

Table 8. Bridge lines developed from the Indica germplasm (Gyehwa substation, IRRI, '02-'04)

Entry No. Pedigree Cross Score(1 ~9)
1 IR73103-B-1-1-2-1-K1 Pokkali B/Baegyeong 3
2 IR73103-B-6-1-2-1-K1 " 3
3 IR74099-34-3-1-K3 Daeyabyeo/Gizal 77 3
4 IR74099-34-3-2-K3 " 3
5 IR74099-3R-5-1-K3 " 3
6 IR73571-3B-11-3-K2 Agami MI1/IR68003 3
T Pokkali(Tolerant) - 3(D)
S IR29(Susceptible) - 9
Table 9. Nationwide and overseas germplasm for salinity tolerance | ' (Gyehwasubstation, '02-'04)
Line/Variety * ‘Cross combination Source
21 lines including HR22881-ACl 11 crosses incliuding HR20515-ACI/HR20521-ACA HARI
6 lines including IR73103-1-2-1-K1 6 crosses including Pokkali B/Baegyeong IRRI"
8 lines including SakhalO! - Egypt
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Table 10. Changes of yield index by transplanting dates at reclaimed saline land in the

southern part of Korea (’80 ~ °82, HCES)
Transplanting date May 11~15 May 21~25 May 31~June 5 June 10~15 June 20~25
Yield index 88 99 100(483kg/10a) 91 76

* Tested soil : Munpo series, fertilization level(N-P>Os-K>0) : 25-13-10kg/10a
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Table .11. Changes of head rice rate and yield of head rice by transplanting dates at reclaimed

saline land in the southern part of Korea (’04, HARI)
Transplanting date
Section
Cultivar May 20 May 30 June 9 June 9
Head rice rate Samcheonbyeo 81.4 81.3 80.1 78.7
(%) Nampyeongbyeo 89.3 90.8 90.3 87.7
Head rice yield Samcheonbyeo 432 417 401 - 387
(kg/10a) Nampyeongbyeo 478 484 462 421

* Tested soil : Munpo series(soil salinity : 0.1%), fertilization level(N-P,0s-K;0) : 20-5.1-5.7kg/10a

(3) $8 2 A4
HHAE S5 @ Ue AT 33FL 599 TF AF ol g25 Fast ¢
2] FAN2 EFgo] dox
dyt=Hr}l DS stojof ot YiAR
A g st HlgE3
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FH THAANA o|gAFY EHINE 4 3
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Table 12. Changes of yield of milled rice and heading date as seedling ages at reclaimed

saline land in the middle part of Korea (’90, CES)
. . Panicle number Milled rice yield . .
Seedling age Heading date (ea/m’) (ke/10a) Yield index
8 days old August 25 416 455 102
35 days old August 23 397 457 102
45 days old August 20 377 446 , 100

(4) Alv] s A)u] g |
HAANNE W A%V F Qe 22E AN AT B4 SAY FHuslE
37 HAEz vge $d0 B7 HEe] HEE FA Bk AW F 10do) A
gob g AaAulg NEds, 24 20kg/10a ASold AuFFe B %)
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Table 13. Changes of yield and yield components as nitrogen fertilizer level at reclaimed
saline land in the southern part of Korea (04, HARI)

Head rice yield Yield index

Nitrogen level No. of panicle . .
(k§/10a) (ea. /llljill) Ripened grain rate (ke/10a)
15 17.2 89 511 100
20 16.9 88 567 111
25 16.7 88 529 . 104

* Variety : Seohaebyeo, water management : changed 2 days interval

[e}

Mg F 20 de] AY dEFE7E Wold S5 THA A 1998 del AL N FS 3
ES 3 A5 2 A $F & 2 AL FS 1027 18kgo| At

T A F 28do] Hol EFARFEI Wobdl FRAARQ AREANN nFQ 4
e A% AxAMFE FHEE AE(200272004) 3 A, fHd9 $£F, FF
5 133 A ALAEFL 10a7 1lkg o)ATHE 14).
Table 14. Changes of yield and yield components as nitrogen fertilizer level at reclaimed

saline land in the southern part of Korea (’04, HARI)
Head rice yield

Nitrogen level No. of panicle

(ke/10a) (ea./m) Ripened grain rate Head rice rate (ke/10a)
7 341 90 83 468b
11 371 90 80 478ab
15 407 85 80 483a
18 434 84 78 492a

* Variety : Nampyeongbyeo, tested soil : Munpo series(soil salinity : 0.1%)

ZANE AGS 9 3L F52 HE F2Fo] Bo} AMEE 5763 BA =
Qo] FFRA7 AHE 15). 2y FAAZ 8 ARA5I 2 o] EFAREE}
Rold =L 52 AFEA gonz FAugE y|w), 2du], Fu), Au|2 Z7) 40,
30, 20, 1094 43 £A] 38 Fexje] glo] =BL BPE & |

Table 15. Changes of milled rice yield as nitrogen application rate at reclaimed saline land

in the southern part of Korea (’78, HCES)
Nitrogen application rate ‘Mille.:d Yield
Basal  Tiller stage M2, fler  Panicle - Booting  Heading e Moy index
40 30 - 20 - 10 348 . 100
30 20 20 20 - 10 397 114
20 20 20 20 10 10 424 122

* Tested soil : Munpo series, fertilization level(N-P,0s-K;0) : 25-10-10kg/10a

Aol 848 AlEshe ARG Fiol 880 i3 T+ TAE ok Z2IYF vEe 93
Ze] Boe Az g BES d¥E 4% J4A% UEF FF AA # oy
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Table 16. Changes of milled rice yield and yield components as different fertiliier application

methods at reclaimed saline land in the southern part of Korea (’88, HCES)
Fertilizer application No. of panicle Ripened grain Milled rice yield . 1y
methods (ea./hill) rate (kg/10a) Yield index
Control 19 91 480 100
LCU 80% fb urea 20% 19 93 498 104
LCU 80% 18 91 _ 483 101

* Fertilization level(N-P0s-K:0) : 20-8-8kg/10a, LCU(N-P,Os-KoO=18-12-13kg/10a) : slow release fertilizer
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Table 17. Threshold salinity content in different growth stage of rice

Transplanting~  Rooting PF Booting ~
Growth stage Nursery rooting ~PF ~booting  heading

Salinity content(%) 0.09 0.05 0.13 0.07 009 - 0.13

* PF : panicle formation stage

Ripening
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Table 18. Changes of milled rice yield and soil salinity content of soil as different water

management methods in reclaimed saline land (’78, HCES)
Water c?g:}gse) interval  Soil Salll(lol/?)' content Mlllczig?lcoea)ywld Yield in dex’
1 . 0.13 395 100
3 0.15 415 105
5 0.17 409 104
7 0.18 402 102

* Soil salinity before experiment : 0.3%, variety : Honamjosaeng,
fertilizer level(N-P20s-K,0) : 25-10-10kg/10a
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Table 19. Yield and weed control effect by different herbicide in reclaimed saline land ("84, CES)
Weed control effect Milled rice yield Yield index

Herbicide Applied time (%) (ke/10a)
Oxadiazon 2 days BT 67 443 102
Butachlor 5 days AT 29 433 100
Butazol 5 days AT 65 447 103
Butach./Bentazone 5/25 days AT 97 516 119

* Variety : Sangpungbyeo, soil salinity before experiment : 0.3%
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Table 20. Changes of milled rice yield and seedling standing number as different seeding date at

reclaimed saline land in southern part of Korea (95, HCES)
No. of seedling (ea./m’) Yield index
Variety
May 8 May 17 May 27 June 7 May 8 May 17 May 27 June 7
Gancheogbyeo 97 120 94 84 99 100 100 73
Gyehwabyeo 85 98 76 93 98 100 98 60

% Seeding level : 10kg/10a
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Table 21. Changes of milled rice yield and seedling stand status as different seeding levels at

reclaimed saline land in southern part of Korea (’04, HARID)
Soil salinity Seeding level No. of seedling Lodging Milled rice yield Perfect rice yield

(%) (kg/10a) (ea./m’) (0~9) (kg/10a) (kg/10a)
132 1 510 489
0.1 _ 7 192 1 519 495
244 3 535 501
152 3 ‘ 414 316
0.3 9 194 3 439 323
11 242 5 446 324

* Variety : Seogan, tested soil : Munpo series, fertilizer level(N-P,0s-K;0) : 20-5.1-5.7kg/10a
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Table 22. Changes of milled rice yield and seedling stand status as different water
management methods at reclaimed saline land (’04, HARI)

Water management  No. of seedling Seedling No. of panicle. Milled rice yield

(drained days after seeding) (ea./m’) stand rate (ea./m’) (kg/10a)
0 232 85 504 580
212 78 448 562
164 60 368 531

* Variety : Nampyeongbyeo, tested soil : Munpo series(soil salinity : 0.1%)
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Table 23. Changes of milled rice yield and seedling stand status as different water

management methods at medium salinity content soil (’04, HARI)
Water exchange interval No. of seedling Seedling No. of panicle Milled rice yield
(days) (ea/m") stand rate (ea/m’) (kg/10a)
1 182 67 400 560
2 158 58 352 541
3 136 50 300 527
4 122 45 272 508

¥ Variety : Nampyeongbyeo, tested soil : Munpo series(soil salinity : 0.3%)
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