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Effects of Different Planting Methods on CMS
Seed Production in Rice?

Mun Hue Heu*, Sun Zik Park**, Hong Yul Kim* and Hee Jong Koh®*

ABSTRACT

The effect of directions (north to south vs east to west) of planting row, planting intensities (10/15, 15/
15, 20/15, 25/15 cm/cm) and the number of rows consecutively (1, 2, 3,4) for both the CMS and polien parent
in alternation, on the seed yield of CMS of rice was tested with a breeding line V20A/Iri342*¢.

When the planting row was made in vertical direction to the wind direction during anthesis, the seed yield
was higher than the other direction regardless the planting densities and number of rows consecutive. Seed
vield increased as high as 46.9%.

The higher planting intensities up to 10/15 cm/cm yielded the higher l_lybrid seeds. The highest yield was
81.2 kg/ha. The yield variation among plants within a plot and among the plants within a replication was
relatively large.

Increased pollen parent row numbers caused increased grain fertility per plant, but the seed yield was
increased by reduced pollen parent row number.

Reduced CMS -parental row numbers caused increased grain fertility per plant, but the seed yield was
increased by increased CMS parental row numbers.

Considering the hybrid seed yield, parental seed yield and operational convenience, 4 rows of CMS and 1
row of pollen barent in alternate with 20/15 or 25/15 (cm/cm) planting densities seemed to be the rational

lay out.
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Table 1. Agronomical characteristics of parents tested.
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CMS/Ma:gtaxner date g length Seeding planting
(cm)

V20A/Iri 342*¢ Aug.12-22 77.2 Apr. 30 May 31
Iri 342 Aug.10-20 77.5 Apr. 30 May 31
V20A/HR1619-6-2-1-2-2"*° Aug.12-15 75.8 Apr. 30 May 31
HR1619-6-2-1-2-2 Aug.10-13 77.6 Apr. 30 May 31
Z97A/HR1619-6-2-1-5-2*F Aug.15-19 74.2 Apr. 30 May 31
HR1619-6-2-1-5-2 Aug.13-17 77.8 Apr. 30 May 31
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Table 2. Method and/treatment.

Planting* Transplanting row Planting density Variety
direction Pollinator CM$S Row x plant /cross
T1, T2 PR1=1 CRl=1 D1=10Xx15(cmXcm) Iri 342
PR2=2 CR2=2 D2=15X15
PR3=3 CR3=3 D3=20x15
PR4=4 CR4=4 D4=25X15
T1 PR1=1 CR1=—1 D4=25X15 HR1619
PR1=1 CR2=2 - D4=25X%15
PR1=1 CR3=3 D4=25X15
PRi=1 CR4=—4 D4=25X15

*T1=South«sNorth, T2=EastesWest
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Table 3. Grain yield at different planting densities and number of rows of pollinator and CMS planted in south

-north direction.

(kg/10a)
Density %?\;[gf No. of pollinator row
row : 1 2 3 4 X
10x15 (cmXxcm) 1 74.8 27.7 32.0 20.1 38.7c
2 77.2 50.2 44.6 31.3 50.9b
3 74.6 62.2 49.6 40.0 56.6ab
4 68.1 74.2 52.0 49.8 61.0a
X 73.7a 53.6b 44.6¢ 35.3d 51.8
15X15 1 72.5 29.3 14.7 16.7 33.3b
2 51.7 4.7 30.7 26.7 38.4ab
3 55.6 4.1 37.0 34.7 42.9a
4 53.9 41.2 37.3 31.0 40.8ab
X 58.4a 39.8b 29.9¢ 27.3¢c 38.9
20X15 1 51.4 49.4 42.3 16.7 £0.0c
2 67.0 44.3 36.7 28.3 44.1bc
3 66.9 52.4 42.8 32.8 48.7ab
4 81.2 51.9 42.0 40.5 53.9a
X 66.6a 49.5b 41.0c 29.6d 46.7
25X 15 1 36.8 27.5 19.4 10.2 23.5¢
2 65.1 50.5 35.7 23.7 43.8b
3 71.8 64.5 4.1 31.5 53.0a
4 75.4 74.8 44.8 36.5 57.9a
X 62.3a 54.3b 36.0c 25.5d 44.5

Grand mean—45.5kg/10a

LSD(5%)=8.353 . Between CMS rows at the same level of densitv

LSD(5%)=7.917 : Between pollinator rows at the same level of density

- 140 -



Table 4. Grain yield at different planting densities and number of rows of pollinator and CMS planted in east

—west direction. “(kg/10a)
No.of No. of Pollinator row

Density o 1 2 3 4 X

10%15 (cmxcem) 1 28.6 43.4 19.9 20.2 28.0c
2 48.1 32.7 30.0 17.9 32.2bc
3 52.7 42.2 36.0 34.1 41.3a
4 53.5 4.6 28.7 25.5 38.1ab
X 45.7a 40.7a 28.6b 24.4b 34.9

15X15 1 19.9 20.3 13.3 8.1 15.4d
2 33.7 30.6 21.8 15.5 25.4c
3 50.6 37.3 34.1 29.2 37.8b
4 45.0 49.6 35.0 26.8 39.1a
X 37.3a 34.4a 26.1b 19.9b 29.4

20X 15 1 20.1 21.6 25.5 9.8 19.3b
2 34.3 31.9 35.6 16.6 29.6a
3 40.6 44.0 34.3 27.4 36.6a
4 43.0 39.4 41.0 24.7 37.0a
X 34.5a 34.2a 34.1a 19.6b 30.6

25X15 1 26.5 17.9 13.5 10.7 17.1b
2 46.3 37.3 20.6 20.0 3l.1a
3 15.0 37.1 28.4 29.0 34.9a
4 4.3 36.0 28.7 21.1 32.5a
X 40.5a 32.1b 22.8¢ 20.2¢ 28.9

Grand mean=31.0 kg/10a

LSD(5%)=8.142 : Between CMS rows at the same level of density
LSD(5%)=6.857 : Between Pollinator rows at the same level of density
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Table 5. Grain yield and yield components at diff-

erent planting directions

. "No. of Grain No.of slg'rg?r? Grain
Direction panicles fertility grair}s weight yield
/hill (%) /pani. (gr) (kg/10a)
T1 8.52a 13.61a 98.31a 24.82a 45.56a
T2 9.12a 11.29b 96.52a 25.13a 30.95b
LSD(s%) 0.79 0.96 4.22 1.72 3.34
C.V.(%) 43.2 40.1 20.7 2.21 43.8

T,=South~North
T,=East- West
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Table 6 Wind direction during August 12-23 when the parent plants had anthesis.*

. L No. of days blown at the time Advantage
Wind direction
AM10 AM11 AMI12 PM 1 Total of
East . 1 T2
North East 1 1 T2
North West 1 2 1 4 T2
West 2 1 3 T2
South West 2 2 3 3 10 T1
South 2 3 5 T1
South East 4 3 4 1 12 T1
Total 9 9 9 9 36
Ave. of wind 1.0 1.2 1.4 1.5
velocity (m/sec.)
*Aug. 15, 16 and 20 was rainy and excluded.
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Fig. 1. Grain yield (CMS-pollinator) in the differ-
ent densities with 2 planting directions.
¢— LSD 5%)

o2 2 £RE &% 513 73kg/10a 24 o
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Table 7. Grain yield according planting directions,. densities and number of rows of pollinator and CMS.

(kg/ 10a)
. Pollinator CMS
Density T,* T.* T, T, T, T,
rows rows
D, 51.8a 34.9a PR, 65.3a 39.5a CR, 34.8c 19.9b _
D, 38.9¢ 29.4b PR, 49.3b 35.4b CR, 44.3b 29.6b
D, 46.7b 30.6ab PR, 37.9¢ 27.9¢ CR; 50.3a 37.6a
D, 44.5b 28.9b PR, 29.4d 21.0d CR, 53.4a 36.7a
LSD 4.4 4.6 4.0 3.4 4.2 4.1

*Planting directionf T, South-North, T, East-West.

- 142



&9 S5 &% 2359 257 kg/10'a =4 Dy
(258kg/10a) ¥ D((257kg/10a)8) &ER K&
al: ulAlx] Rtz Atk =g EEx Higgl QM
AAE 10x15cm o HEEEAAE ¥ &M
#Kagel 7] o) ¥l HE BB (RE, "EH BHREE
MR (EE %) 5} ol o WHiRldl = TEH
B3 CMS 7 A2 fldA U7 =&l ERRT 2
2 wHsled @7 #sEE de] =Y 2@ o
Loy BF &ELR] 2F AJ& shAqt 20x15
emy} 25x15cmé] HMBEI BEY Aee 42
e

3 EHR U CMSEHSNIMN TE i

ERE SRS CMS R B SR
e EHTF LEET 2H9(FR 7)) ¥ &#AKFAA
A BN WE 2R AA AL AT R
o EHEY REAEE 17, 25, 3% ¥ 47
o HEFE fEARCT 345S BT &8R4 92
CMS o #MEAME EHHRY FHEMESE KH2
4%, 3%, 27 9 179 EFZ CMS Aot g
L8 @F £ER &2 Aoz Jelygrh ol
2ol & 7ol HRY KEES AE Bl EHE 17
2 EHE 456 Kl B8 ES B84 &
& JEBEol 25 %ol Ki@std CMS 9o REXLF
Al Ak (& 9) CMS H&mEFIK 7 EBER 45
ol Wale] Mo wolAER 1028 BF &
Efol Bmse Ao RAAUL CMS HABIK
= TEHE SRl s R CMS 47 #
fio] 15 HEYc} BERLS YyAinl BF EER
< Bmg Ao g@irde =% EREY 5
et CMS 9 $#sImE Mastd ned(x 8) F

A gl A ol FEME 17 AATAN BT

o] HBI S CMS & 3~40 RAEE
A goug fF EHER 15 fEel CMS 3~4
A gMsle ol uistAlg HmRelel 4 4R
thitdl A& QAR BF LEL GQEE 1 ~2R
CMS 6~8 A2 #MEsle{s9 [RRI ol & @HE 1
Fleoll CMS 55 H&21 Hfsls Aol FHst
ogx slgl 2 CMS & fEmgo ey &k 1.5~2.0
m Fx 1.0~125m LlIR6l4A #ifslodor BER
o] o} Avke @Y7 e, X BRAAEC
MS EHAKE BAE 1L.0m)E  stg7]) =& 2o
CMS 9] BENKS 57UE 1.25m) =+ 65
LSm2 @msld £ EF Efe] Bme AR
€ o @mitsloldol & Ao}

4. RPN EF L@t

£ 9= HA ERT e} Zo] HArA} &
e Mo 3P ERNRY RS T8 438
2 4Asie @A E 25%15 cmBEC TEHHR 17
232 CMS & 1~ME $4 ) 2712 HRIE
Al AlZ3 Iri 342 F 37 EHHEL FARL o
#EEET JAFId J45E AT Aolck Rel4
29 3M& T3 BRERN BT £Eudy usg
amE vgo BERANE ENE:CMS 9 #
MR 1:1¢ A4 FEsAl e} 10a
B ET £ERL EHE 17 CMS 472 £
& Aol FEI gL Aoz et =% M4
512 ¥ HR1619 9] 5 kRt e}l Iri 342 5o
A BRER Y BT £ER My Aes Jry
ol ol9} o] MAel et e AL EHEY E
0, s GREE 9 ki =27 %3 FES

Table 8. Grain yield at different planting directions and number of rows of pollinator and CMS. (kg/10a)

T1 (South<sNorth)

T2 (East«-West)

PR 1* PR 2 PR 3 PR 4 LSD PR 1 PR 2 PR3- PRY4 LSD
CR 1** 58.9b 33.5¢ 27.1b 15.9¢ 8.0 23.8b  25.8c 18.1b 12.2b 7.2
a b b c ab a b b
CR 2 65.3a 47.3b 36.9a 27.5b 8.0 40.6a 33.1b 27.0a 17.5b 7.2
a b c d a b b c
CR 3 67.2a 55.8a 43.4a 34.8ab 8.0 47.2a  40.1ab 33.2a 29.9a 7.2
a b c d a b b b
CR 4 69.6a 60.5a 44.0a 39.4a 8.0 46.4a 42.43 33.4a 24 .5ab 7.2
a b c [ a a b c
LSD 7.9 7.9 7.9 7.9 6.9 6.9 6.9 6.9

*Pollinator rows, **CMS rows
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Table 9.- Grain fertility and yield of 3 CMS crosses at different row number of CMS with single row of

pollinator. " - (kg/10a)
*5 3 1] 3 8
No. of No.of V20A/HR1619-6 Z97A/HR1619-6 V20A/Iri 342
Density Pollinator CMS Grain Grain Grain Grain Grain Grain
row row fertility yield fertility yield fertility yield
2515 (%) (kg/10a) (%) (kg/10a) (%) (kg/10a)
X
(emxcm) 1 1 15.87a 34.4b  16.83a  33.8b  15.28a 36.8b
1 2 13.19b 33.2b 13.09b 44.5ab 13.41ab 65.1a
1 3 12.77b 41.5ab 12.48b 47.2ab 14.39b 71.8a
1 4 12.78b 58.5a 12.48b 59.2a 14.41b 75.4a
Mean 13.65 41.9 13.72 . 46.18 14.37 62.28
LSD(5%) 1.28 22.6 0.88 17.3 2.22 15.3
C.V.(%) 15.8 21.9 11.9 12.3 20.1

18.8
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