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Table 1. Yield and some agronomic characters of F; hybrids in comparison with their parents and
check varieties (TARI 1984 Second crops)

153

i ®mo|E B BOBO%R | BEEE | R H REEX M B OB | K &
Grain Days to Plant

Hybrids! or Grain yield [Panicles per|Spikelets per] weight Seed-set | Heading height
_ Varieties | (kg/ha) plant panicle (mg) | (%) (days) (em)
F; hybrids
ZSTA/TNSY9l 7,812 9.9 140 29.2 84 62.0 100
ZS97A /TNSY115 7,987 104 129 294 79 62.5 108
ZS97A/TNSY162 8,797 12.3 190 26.9 70 73.0 112
ZS37A/TNSYI172 8,479 10.8 157 23.5 73 65.0 114
V20A/TNSYS1 8,518 11.0 139 30.1 87 62.0 99
V20A/TNSY115 8,549 12.2 137 29.0 81 61.0 98
V20A/TNSY162 9,561 12.0 157 26.7 82 70.0 109
V20A /TNSY172 9,249 10.5 188 28.7 79 65.0 110
ECNA/TNSYO1 7,289 10.4 154 29.6 71 62.0 104
ECNA/TNSY115 9,210 13.0 163 28.2 65 62.5 102
ECNA/TNSYI162 8,664 118 183 27.0 65 69.0 109
ECNA/TNSY172 9,137 12.4 164 30.1 73 65.0 108
Mean 8,521 11.4 158 28.7 { 77 64.9 106
Parents
Z597B 7,109 12.5 107 28.3 88 56.0 91
V20B 6,432 10.6 109 32.1 84 83.0 82
ECNB 3,594 18.7 66 28.8 72 43.0 75
TNSY9! 7,015 116 145 25.4 90 65.0 102
TNSY118 7,614 117 144 25.1 93 64.0 105
TNSY162 7,454 12.8 137 23.6 84 65.3 103
TNSY172 7,334 12.6 188 26.1 86 | 63.5 119
Mean 6,659 12,5 124 271 85 88.5 95
Commercial
varieties
TCS3 7,018 13.6 115 28 69 , 77.0 92
TCSI0 7,904 10.9 147 26 78 \ 71.0 111
Mean 7,461 12.3 131 27 73 j 74.0 102
LSD. 0.05 959 3.9 28 1 ] 16 L 0.6 6

0.01 1308 | 54 39 2 i 21 ] 0.9 9

1, TNSY BZEAIE » 2897 &2l Zhen-Shan 97, ECN —AEfE Er-Chiu-Nan, TCS FZEdifle

5
TNSY Tainung Sen Yuh, ZS97 ;. Zhen-Shan 97, ECN : Er- Chlu Nan, TCS : Taichung Sen.
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Table 2. Analysis of varince for grain yield and some agronomic characters of rice (TARI 1934
II and 1985 I)

5 | | EhE 2] 75 Mean Square
) B OB B ETMORE (R E| BREE (Mo OM % &
ource
of D. F. |Grain yield | Panicles | Spikelets Grain Seed-set% | Days to |Plant height
Variation per plant | per panicle| weight heading
I
19847 3
i
[Ell kﬁa 1 8,029,440 9.90 38.67 2.15% 0.63 0.09 36.77
Bloc
AT f& | 20 3,405,801 % 3.60 1,675.63%%  8.30%* 127.12%% 101.56%* 224.00%*
Variety
g =1 20 211,221 3.03 185.72 0.38 55.42 0.09 8.97
Error ‘
|
1985 T
gil &= 1 1,170,002 4.40 70.02 0.12 28.69 0.00 7.20
ock :
%ﬁ/‘} _fE | 20 | 2,484,7]4%% 9.43 1,311.33%¥  10.49%* 442.77%% 74.82%% 234.32%*
ariety !
B & 20 504,404 491 119.37 0.45 52.48 110 1033
Error i i I
| | | |
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Table 3. Yield and some agronomic characters of Fi hybrids in comparison with their
parents and check varieties (TARI 1984 Frist crops)
i &\ E BM OSU% BEROE | . EIREE M OB OB =]
Hybrids! or Grain yield |Panicles per[Spikelets per SZ?gulit Seed-szt I]-DIchsiirfg k})elie:gr;ltt
Varieties (kg/ha) plant panicle (mg) (%) | (days) (cm)

F; hybrids ‘
ZS97A/TNSYO91 6,468 11.6 152 28.1 58 86.0 92
ZSQ'YA/TNSYHS 6,675 12.4 151 28.4 59 86.0 93
ZS97A /TNSY162 6,792 12.2 118 29.5 80 80.0 83
‘ZS97A /TNSY172 7,910 12.4 118 304 90 80.5 83
V20A/TNSY91 5,533 179 108 28.2 38 86.0 82
"V20A/TNSY115 5118 171 104 28.0 40 88.5 84
V20A/TNSY162 6,753 18.7 93 29.6. 68 78.5 71
V20A/TNSY172 7172 16.0 87 313 70 78.0 82
ECNA/TNSY91 6,425 12.9 137 28.7 54 86.0 89
ECNA/TNSY115 6,457 146 136 27.3 49 84.5 90
ECNA/TNSY162 5,995 12.7 116 298.7 61 78.3 80
ECNA/TNSY172 5,844 14.5 95 3L1 68 18.5 87
Mean 6,428 14.2 118 29.2 61 82.3 85
Parents
7ZS97B 6,760 13.9 96 28.1 75 815 78
V20B 5,708 18.2 74 29.6 3 74.0 62
ECNB 4,177 18.2 61 28.2 61 70.0 65
TNSY9L 8,376 12.7 138 24.7 82 90.8 96
TNSY115 8,323 13.3 124 248 81 93.3 99
TNSY162 6,968 12.7 120 22.3 82 86.3 88
TNSY172 7,670 15.2 117 26.1 78 85.5 92
Mean 6,854 14.9 104 263 76 83.1 83
Commercial
varieties
TCS3 8,004 14.5 115 26.6 83 92.0 102
TCS10 8,243 11.6 160 25.3 86 92.5 107
Mean 8,124 13.1 138 25.9 84 92.3 104
LSD. 0.03 1,482 5.5 , 23 14 13 2.2 7

0.01 3 2,021 7.4 31 1.9 21 3.0 9

IF 3% 1 1 As tabel 1
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BRI ORI » IR ERE K » MEREREERZ BRI (0.989) #F 5 BHIFZKHE o
TRESE A —RETE B E R BRI 2.702 5 52 5 %MREE K » T AvEE B R R Y
R 2RI 0 SAERAE KEE o R 5 2B AVERE R > F—WIFlE F, WERRESR
RIKE S » KERTRhERRREREES M AE I ESSRER G EER
ZUETEVETNAT SR o 570 50 A B 7 RSO 400 T AR 7 B M R 6 o T 5 0 » MEBLUEREMEFE LA [
EREARRGEREE—IEHE F WER ] - UESHERET  HRAEVERVEREN—
RATEBRX » BBERABEREIAYS » AARELERS - MATRYEN - FEoRREmpE
o REREREERZEHRRBEIRIER » T ELERBEE—D 2 E

=4 BESFEGEAENERERERZBEST
Table 4. Path analysis of yield components of hybrid and commercial rices

T f& Entry e & Hybrid EERE Commercial

3 fE  Crops i I I+1 I I I+
78 B Panicles/plant 0.2708 0.5075 0.2364 1.2421 — 0.5362 0.4720
ZFTe#  Spikelets/panicle 0.3962 0.5071 0.6382%%¥ 2.7021% | — 0.47176 1,3459%
THE Grain weight — 0.2235 — 0.0615 — 0.0736 1.0208 — 0.0260 0.1675
FREZA  Seed-sety 0.0634 1.2159% 0.7067*%¥% — 0.4652 0.9888 — 0.0554

* 5 %03 593%0. 05K 0. OL REHE K o

*, *¥*Significant at 0.05 and 0.01 levels of probability, repectively.

RS, HELRRARESENERZEEESWT
Table 5. Multiple regression analysis of yield components of hybrid and commercial rices
B @ |lm . R Re
Strains crops Multiple Regression Equation!
Hybrid & I Y=-—137.39+139.19X; +17.07X; —35.75X3 +59.39X, 0.916%%*
ybri
il Y= 8,375.62+100.64X; +12.86X,; —11778X3 +5.86Xs 0.609
I+1 Y =-—15283+4+113.76X; +28.36X, —76.15X3 -55.63X? 0.907**
HME A E I Y =-—953.58—245.93X; —22.11X, —1750X3 +189.00X, 0.968%
Commercial
I Y =—24,957.004+768.68X;+120.85X, +513.12X;3 —73.68X; 0.952%
I+1 Y =—4,634.07+213.35X; +59.99X, +93.27X; —9.24X, 0.857%%*
LY RER s e JIRME  BEE - THE « RIEE. .
Y : Grain yield. Xj,,3,4 : panicles/plant, spikelets/panicles, grain weight and seed-set, repectively.
2. R AR o
R: Multiple Correlation Coefficient.
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Table 6. Comparison of grain yields and some agroaomic characters between F; hybrid and their parents

O Py = OB | o HREF A No. of Fy combinations
g2 B 1%(/ gﬁ'gﬁlbﬁ/ B o iﬁf R B
rain | Panicles/ | Spikelets rain eed- | Heading ant
Fi s performance Crops i yield plant panicle | weight tse days height
T '—- s {‘7’_~ -
s Bk T | 0 4 9 1 o o
Higher than higher parent { T 12 1 7 5 0 6 4
NGB AR AR REN | (T 5 3 6 3 1|7 10
Between higher and mid- { }
parent T 0 1 5 5 0 | 6 8
ARBARFEERESBAM | (I 2 4 2 0 2 | 4 2
Between mid-and lower { ‘
parent i 0 2 0 2 3 i 0 C
|
ERREBRA { I 4 5 0 0 8 [ 1 0
Lower than lower parent I 0 8 0 0 9 l 0 0
3 | I i
=y 7t | {I 12 12 12 12 12 12 12
Total T 12 12 12 12 12 12 12
|

1. HEFINEEEZHMERS (19341051985 T#55D)
Table 7, Heterobeltiosis and standard heterosis of F; hybrids of rice in grain vield (1934 I and
1985 T TARI)

) W om B B A L B (%) Bl = A 10 B fL B (%)
izl ;N Heterobeltiosis (%) Standard hetercsis over TCS10 (%)
Parent ZS97A V20A ECNA Mean ZS97TA | V20A ECNA Mean
1984 ] |
TNSY 91 | 4990 | +2039%| +3.02 | +1L10 —1.16 +777 | — 718 | — 117
TNSY115 +490 | +1228 | +2007¢ | +1272 +1.06 +8.16 | -+1653*% | + 858
TNSY162 +18.02% | +28.26% | +1623% | +1636 | +11.31 | +2097¢ | + 962 | + 975
TNSYI72 +1561% | +26.10% | +24.58% | +22.10 +728 | +19.02% | +1561% | +13.97
Mean +12.11 | +1840 | +1620 | +15.57 +462 | +1082 | + 850 | + 778
|
- ] —
1985 T r | 1 |
TNSY 91 —22.01% | —33.45%k —23.29*’ 2998 | —2154 | —32.88% —2206% | —25.49
TNSY115 —19.80 | —38.50%* —22.42*;‘ —2691 | —19.03 —3791%2 —21.67 | —2620
TNSY162 — 252 | — 308 | —1396 | — 652 | —1760 | —18.08 1 —27.27%%  —20.08
TNSY172 + 313 | — 649 | —2380% | — 905 | — 405 | —13.99 | —20.10% —15.71
Mean —1035 | —2038 | —20.87 | —18.11 | —1556 | —28.72 t 2303 | —22.10
i

* g ok b3 30,05, 0. OB K HE o

*, #*Significant at 0.05 and 0.01 levels cof probability, respectively.
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ORIERERES  ME-KREERRERS  EREESS - hEE F RRRRBERARE
RO 2 E BB (R7) o BURHIfEE F BREFNVE > F RRHAEHENER - £5=
HifF » V20A/TNSY162 - V20A/TNSY172 v ECNA/TNSY115 % ECNA/TNSY91% 4 (%t
Fi ZEETHEILESERAREE 20.97~28.26% » HILEmENHRREZHA105E7E15.61~
20.97% » HEReBE KEE - ERRIEA ECNA/TNSYO » BsrZrh Al 105%S5 » (BLHEEES
ARBEE  EERTRE o EFEMFHEE F (ERSEERMEE » 3 4 ~38% o V20A/TN
SYLI5% 5 R LHIRBEERE R » ZREMEREEEL 2K HE o Kt F, BEFAUI0GREREY
=R o AP Z MM F MERMHEHRMER (2 ZSITA/TNSY1I72 ERHERBERAK »
V20A/TNSY 172 %5 R ZEERNEMBPFHE » BREEEERHEEES -
M EEN :

1281 Fi WART9KE 318 CMS WAR 41 Rf @RZEL - BUREBANPEEE » ik
B F B ZERETEA T (R8.) R AARBABRETHPEZ BERTERE L KiE
o HHIE Fi ERRUANEBEREE  NANPELEY  AEWERERANGE F BER
RRAEZER - MBANZRBIER B Er0km MR » 2 SHE SR K » Br
R A SIERIE - LA EBXRAEE FBREMEAMNERLREMNELERE (&
8.) » W REARARZERIEZME L o BB RARNBIEE LA ZRYHEE o & HFA—L KB
wZ Fy ko SPRERSHRERNZFHE (R9.) » IMEHEEBAN—-REET o R9.BR»
ERMFI2RRIT2RBAAN Fi FHERHES » MERMFIRBLLL F, FHERERY
TFERBE RIE 5 BURZE 4 (B0 » ZEMFLICRRIT2HMBA » BEREN—REET) - Tk
AEILSRE — AL & IR 2E 5 ZEREARTTHE » LA V20A BfEAly F, EiFR T oERRiE  ME
—HIFARIE o Bl 9TA ZREEFHAR > EZHIE Fi 0TS8R SIETN S —HE AR -

®8. MMEF: KREZEBRRREERZELHI (198410 % 1985 T #2357

Table 8. Analysis of varince for grain yield and some agronomic characters of F; hybrids
rice (TARI 1984 T[ and 1985 1)

5 5| A E F & Values of F
Eow|won BBy mpas|mang &
Source of . / Spikelets .
Variation D. F Grain Panicles e Grain Days to Plant
o yield per plant per 1 weight |Seed-set?)| heading | height
panicle
19864 1
Varieties (1 4.367* 1.50 4.420% 11.073%¥ 1.948 385.04%* 24.86%%
Male - 3 8.235%% 2.20 9.463*%|  35,195%* 2.332 | 1,322.33*% 73.30%%
Female 2 4.947* 1.45 1.887 0.121 5.873% 40.15%* 12.21%*
MxF 6 2.240 1.17 2.746 2.663 0.448 31.35%% 4.87*
1985 T
Varieties . (D 3.112% 144 6.286%% 7.920%% 6.719%* 29.51%% B.15%*
Male 3 2.850 0.21 9.901%%  26.992%¥  16.150%%  103.44%* 11.50%*
Female 2 4.7185* 6.89%k  17.404*%  0.161 10.133%% 4.39% 10.96%*
MxF 6 2.685 0.24 0.772 0.970 0.866 0.92 113

* .y k75 3%0.05 7 0. 0 K #E o
*, #*Significant at 0.05 and 0.01 levels of probability, repectively.
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&Y. HEF KEZERRAEMERZ —BRESEH (1984 1985 T 5
Table 9. The general combining ability for yield and some agronomic characters in F;
hybrids rice (TARI 1934 [ and 19857 )

k. x| #E B)OMEUHE OBEBOM R B RES B OB W% B
Parents Grain yield |Panicles pér bpll;giets wce:{;ﬁ Sced-et ]IDIEZ(SH;(; hilizlilltt
. (kg/ha) plant panicle (mg) . (%) (days) (cm)
1984 1L |
» TNSY9! _ 77,8721 b2 104 b 144 b 296 a 83 a 620 ¢ 101 b
I\;Iale TNSY115 8,582 a 11.9 ab 143 b 289 b 75 ab 620 ¢ 101 b
TNSY162 9,007 a 119 a 176 a 268 ¢ 72 b 70.7 a 110 a
TNSY172 8,955 a 11.2 ab 170 a 29.5 ab 71 ab 65.0 b 111 a
_ ' ZSQ?A ' 8,269 b 109 a 154 a 287 a 78 ah 656 a 108 a
. Female V20A 8,969 a 114 a 155 a 286 a 82 a 64.5 b 104 ¢
‘ ECNA | 8,575 ab 118a | 166a 27a | 10b 645 b 106. b
1985 1
) TN'SY91 6,142 b 14.1 a 132 a 284 ¢ 50 b 860 a 88 a
. Male TNSY1S | 6083 b 147a | 130 a 279 ¢ | 49b 853 a 89 a
TNSY162 | 6,513 ab‘ 136 a 108 b 296 b 70 a 790 b 80 ¢
TNSY172 6,975 a 143 a 100 b 309 a 7 a 738 b 84 b
' ZS9TA 6,961 a 122 b 134 a 29.1 a 72 a 83.1 a 88 a
. . Female VZOA 6,144 b 16.7 a 98 b 293 a 54 b 82.0 b 8l b
. ECNA 6,180 b 137b | 121 a 292 a 58 b 819 b 86 a
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Average values of F; hybrids having the same parent.
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Comparison between males or females parents within a crop. The same letter indicates insignificant
difference at 0.05.
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Fig. 1. The minimum daily temperatures of the 1934 second and 1985 first rice crops, TARI.
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Yield 2nd Combining Ability of Hybrid Rice'
by
T. H. Tseng and C. S. Huang?

Summary

Twelve F; hybrids, 3CMS B lines, i. e., Zhen-Shan 97B (ZS97B), V20B and Er-Chiu
-Nan B (ECNB), and their four restorers, i. e., Tainung Sen Yuh (TNGSY) 91, 115,
162 and 172 were used as the materials for this study. Two top-yielding commercial
varieties, Taichung Sen 3 (TCS3) and Taichung Sen 10 (TCS10), served as the checks.
The materials were arranged in a field in a randomized complete block design with
two replications. The results are summarized as follows :

In general, a positive heterosis was found in grain yield, spikelets per panicle, 1000-
grain weight, heading days and plant height, and negative heterosis in panicles per plant
and seed-set percentage. The grain yield for four of the twelve hybrids in the second
crop reached more than 9t/ha, significantly outyielded the top yielding commercial
variety TCS10. They showed the standard heterosis from 16% to 21%. However, in the
first crop the yields of hybrids were lower than the commercial varieties probably due
to the fact that the hybrids were early-maturing and relatively sensitive to low tempe-
ratures in the first crop than the commercial varieties. Different hybrids showed diffe-
rent responses to the first crop environments. A significantly positive path-coefficient
of seed-set percentage to grains yield in these hybrids was observed in the first crop
but not in the second crop. The general combining ability seemed to be more important
than the specific combining ability in this test. Tainung Sen Yuh 172 (TNGSY172) were
found to be a good general combiner for grain yield at first and second crops. The
general combining ability of three cytosterile lines showed different tendencies in first
and second crops. The results indicated that these cytosterile lines were highly sensitive
to temperatures.
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