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Table 1. Effect of plant spacing and nitrogen level on grain yield of two varieties in
the Ist crop (Grain yield M.T./ha)
5 f& Var. = 5 % (Tainan5) Z  Jb 309 %%  (Taipei 309)
H L
\%’BEE
Locality N | N;(100)| N2(130)| N3 (160) | ZF#mean | N; (100)| (N2130)| N3 (160) | F#ymean
HHES
[ S128%20cm | 4.31 437 4,51 4.40 4,34 451 4.43 4.43
S:30x13cm | 464 | 470 4,65 466 | 451 | 484 470 458
1t #*
Sulin S325 X 12cm 4.52 4.46 4.42 4,47 4.80 4.45 4.43 4.46
|
|
| ZF #9 mean| 4.49 481 4,53 , 4,51 4.45 4,60 4.52 4.52
|
‘ = IE7] 5 e Tainan 5 E4n r 56 w%  Hsinchu56
S;25 % 20cm 4.46 4.64 4,78 4.63 4.46 4.30 4.58 4.48
H # |S,30%13cm | 452 | 462 4.82 466 | 458 | 480 456 465
Chungli
Sg25x12cm | 474 | 482 4.84 480 | 452 | 484 4.82 473
7 5 mean 487 4,70 4.81 ‘ 4.69 4.52 4.65 4,65 4.60
| % % 5 %  Tainan5 Z sh 184 3 Taichungl84
S125% 20cm 6.34 6.45 §_8_1_ 6.53 6.05 6.30 6.85 6.30
A K | S320%x13cm | 6.37 6.42 6.58 6.46 5.81 6.41 6.36 6.17
Yuanlin
Sy25%12cm | 644 | 665 6.64 658 | 655 | 6.53 6.78 6.62
| mean;, 6.38 6.51 6.68 6.52 6.14 6.41 6.56 l 6.37
i |
| % § 5 B (Tainen5) # ¢ 137 B Kaohsiungl37)
S$125%20cm | 6.37 6.68 6.88 6.64 6.59 6.74 E_SE 6.72
e B | S;20%x13em | 6.64 | 694 7.25 6.94 | 673 | 710 6.89 6.91
Kaohsiung
S,;25%12cm 6.69 6.74 7.02 6.82 6.67 6.93 6.69 6.73
T i
7 ¥y mean| 6.57 ; 6.79 7.08 6.80 6.66 6.92 6.81 6.80
|

o HERAYEE R O MR B S ERZ SMEME ZER o
Note: The figures with underline show the yield of the 3 higher yielding plots among 9
treatment plots.
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Table 2. Effect of plant spacing and nitrogen level on grain yield of two varieties
in the 2nd crop (Grain yield M. T./ha)

i f& Var. = 2} W& Tainan 5 & Jr 309 4 Taipei 309
it B _ _ S _
B . I
Locality N | Ny (80) 3 (140) | 4¥ymean Ny (80) \Ng(llO) N3 (140) | F¥ymean
E@E S~ ;
|
$125X20cm | 4.14 3.96 4.01 3.89 1 4.14 4.04 4.02
|
| |
S530%13cm | 3.95 413 406 | 426 | 420 | 430 @ 425
fit N | !
Sulin S326x12cm | 3.81 3.93 3.93 4.07 3.86 ! 401 | 3.98
|
BN I N
{
545 mean | 3.97 401 4.00 4.07 4.07 [ 4.12 l 4.09
z E ke Tainan 8 H ¥y 86 Wk Hsinchu 86
1 S,25%20cm | 3.96 418 4.06 3.98 4.22 4.14 411
f
R JE | Sp30%13cm | 414 4.32 429 | 424 | 436 4.14 4.:8
Chungli
S;25%12em | 4.02 4.08 4.09 3.98 4.10 3.96 4.01
i mean | 4.04 4.19 4.15 4.07 4.16 4.08 4.10
| 5%  Tainan5 | # 184 4% Taichungl84
_ — i )
$126X20em | 4.94 540 526 | 500 | 521 5.33 5.18
B K | Sg30x13cm | 475 5.27 5.04 4.84 1 5.21 5.03 4.96
Yuanlin |
S;25%12cm | 5.17 5.43 536 | 5.10 5.24 5.34 5.23
7E45 mean | 4.96 5.37 5.22 4.89 | 5.15 5.23 5.12
i _
=3 Tainan 5 @ W 137 5% Kaohsiungl3?
S125x20em | 3.71 3.72 l 3.74 3.53 ‘ 3.53 3.3 3.34
i |
s U |30 18em | 3.77 393 | 391 3.62 f 3.82 3.56 3.67
Kaohsiung 1 ‘« ‘
1\5325*/\12cm 371 | 378 | 3.77 3.41 ‘ 3.33 3.32 33.5
449 mean | 3.73 1 3.88 3.81 ; 3.81 3.52 E 3.56 3.41 3.50
|
FE Ay MR AV KR O (M R rp o R TR AY 3 I 2 R o

Note: The figures with underline show the yield of the 3 higher yiclding plots among 9 treatment

plots.
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Fig. 1. Plant spacing x nitrogen level interaction for grain yield, 1st crop
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Fig. 2. Plant apacing x nitrogen lovel interaction for grain yield, 2nd crop
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Fig. 3. The frequency of the higher yield plots of treatment

(Total number of plots 144, number of the higher yield plots 48)
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Fig. 4. Effect of the plant spacing and the nitrogen level on the plant height
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Fig. 5. Effect of the plant spacing and the nitrogen level  on the number of
panicle per hill
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Fig. 6. Effect of the plant spacingiand the nitrogen level on Leaf Area Index
(LAI), Ist crop
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Fig. 7. Effect of the plant spacing and the nitrogen level on Leaf Area Index,

IV1

2nd crop
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Fig. 8. Effect of the plant spacing and the nitrogen level on Light Transmission
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Fig. 9 Effect of the plant spacing and the nitrogen level on Light Transmission
Rate, 2nd crop
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Fig. 10. Effect of the plant spacing and nitrogen level on the N content of
leaf blade of rice, 1st crop
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Fig. 11. Effect of the plant spacing and nitrogen level on the N content of

leaf blade of rice, 2nd crop
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Fig. 12. Relationship between nitrogen content (%) of straw and grain and

nitrogen level treatment in the two crops

14

1.3

A T

10 x * # Grain
%" Nitrogen level N kg/ha
091 . ; e Nu N2 N3
*1st crop 100 130 160
7‘4’ 5 ;
08 x " *ond crop 80 110 140

N1 Ne N3 N1 N2 ) Na
% BB &  Nitrogen level



161

[Z_q\s‘

E

ek (7)) 4R BB it HEASAS A » JL BRI T » SR I B A BB e
B o SUIHCHEREINTZ 3 7 » 7o 2 FTE T B9 » 73 o F S LA S B e e
YA 1 R RS JER Peta, » SICHRELE GLAROTR » 7 SASHH L B S 2 A0 Y R B Y
%R o |

AR B 2 TE R 2 5 BT & LB (R A1 » BEIEB09%% « FAT563% - Aet 1845
. 13758 » BHRTY - EEEIEOLT I B ROSERILL - FF AR B » ST
R B A SCRR T > B AR B R R 2 R TR BT © RS RER (%
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Pl 242 WKL EAEA » S RBLREME 30 10cm FL4HINI60Nke ha » i [E30
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3 PR WA T R MU TR B 2 TR 7 ) o — T F I I W IS R EO R » (8
BB ERE » ARG AT CNE 5 » AR RO AL BRI » SR R E
Sl GREREND > BA DR R » 7R —FIEE 2 TSR RA HUkE (Optimum
Y FHfEE o il 1 AR £ N, (100Nkg/ha) I » SRS B2 RERMIS Sy (25% 12cm
) > AR E N, (130Nkg/ha) 5% % N, (160Nke/ha) B » HEHHMIER S, (30 13cm
) o BEMBEETRE T2 HERRER (1112, 18) BRMREZGMEERBREER &
GERREEIEE - ARG RRSEDZ 2 ARMETIORER SN, B HTTIFAK LR
el o

ME R 2 RIEHERZ PBERGZEHE (S) KEE2ZHEE () B » NENHE
HEE (S 2T H— MRS IIERIEZ 516 (N Jo ND %136 %R 3 %2 » BAEREHiE
BE (So) T 0 B2 %I - Brb (7) ARRERETE o Bk LR H FRNE > RIR IR
SIMEE (14) o 5 (15) MFRIE IRS 2 AR MEIER » BATHHABCIN - B3t
e BRSNS » FVRURS PR R AT RR B2 0 N © & M ST ZE o IR A A p g
R R R BRI R I E R BRARA BRI RERRTHEY
BN o« AL HEREER (12 5) BUR » B IR0 A2 2 TP SRS BE G TR Ay n o 3R
% (5) TEHARER TRBEEZS M RAMEZE N HEAREEAEE - —RENNES
RS o Bk (6) JEHESERIEIRAS 2 P BERANE » X R MR IE R
(Respiratory rate) o KFIES AN AR (HALm) RIFLIER GEmiEre » IEmLs:
AR 2 TR » o F 2 PGB TR0 » (IR B RIERS » B3 H RIS
SRR + BT BT RO AT ORI 5 577 FOE AR R R B2 KT e
1 » B R L TR ET AR Optimum Leaf Area Index (LAD Fi#ifis > LAI
KEENRE « RS ERAKEELESRERZT » AIEFRMERLIE LAL » B#FEZ
Bid (16) » KEMHE IRS 2 LA 31675 » MAERERS » LAL @6 bl L5 1285 » HER
WO T Rk 7 5 > B0 IRS MR LAL {365 A (Critical) LAL » SESIHREE
£ (Miximin cro) growth rate). o LAU @ RET KA B U BE TR REHEED K
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Effect of Plant Spacing and Nitrogen Level on the Nitrogen
Content, Yield, and Various Agronomic Characters

of Rice

By
T.F. CHIU

Summary

In order to determine the optimum plant spacing and nitrogen level for some popular
rice varieties of Taiwan, namely, Tainan 5, Taipei 309, Hsinchu 56, Taichung 184 and
Kaohsiung 137, field experiments were carried out at four localities, i.e. Sulin, Chungli,
Yuanlin,, and Kaohsiung. A split plot design was laid out at each locality using two
varieties, three levels of nitrogen (100 130, 160 N kg/ha in the first crop and 80, 110, 140
Nkg/ha in the second crop) and three plant spacings (25x20cm, 30% 13cm, 25x 12cm).

1. The two varieties at each locality showed more or less similar response to plant
spacings and nitrogen levels. Average results of all experiments indicated that the closer
spacing 30x13cm with the higher nitrogen level of 130 N kg/ha in the first crop and 110
Nkg/ha in the second crop gave the highest yield. In comparison with the plot of the
wide spacing and low nitfogen level, the yield of the above~mentioned plot was increased
7% and 5% in the first crop and the second crop respectively.

2. The plant height decreased with a decrease in spacing under the same level of
nitrogen, and increased with nitrogen level under the same spacing. The panicle number
rer hill decreased with a decrease in spacing and increased with a increase of nitrogen
level. The effect of nitrogen level on panicle number per hill was more significant under
wide spacing.

3. The Leafl Area Index increased with a decrease in spacing under low nitrogen level,
but under higher nitrogen level, the LAI was the largest at the closer spacing 30x13cm,
and decreased again at the closest spacing 25x12cm. The LAI increased with nitrogen
level under any spacings and reached the largest at the highest nitrogen level.

4. Light Transmission Ratio decreased with a decrease in spacing or with an increase of
nitrogen level suggesting the important effect of spacing and nitrogen on mutual shading.

5. The nitrogen contents of leaf bhlades before heading and of grain and straw at
harvest were larger, the higher the nitrogen level. The nitrogen content was affected by

spacing to a lesser extent.
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AGRONOMIC PERFORMANCE OF THE F, ,F; AND
F; GENERATIONS OF RICE CROSSES:

W. L. Chang and E. H. Lin®

The manifestation of heterosis for yield, components of yield, and several important
agronomic characters in rice crosses has been reported previously (Chang et al., 1971b).
The average heterosis for grain yield was found to be 20.3, 19.1, and 18.3% in relation to
midparent, check variety, and high parent, respectively. The results fully demonstrate that
sufficient amount of hetrosis occurs in F; hybrid populations for grain yield of rice.
However, heterosis is but one requisite for commercial production of hybrid rice. A success-
ful utilization of hybrid vigor in F, hybrids also depends on the availability of techniques
for economical production of hybrid seeds. Since no technique is currently available for
economically producing large quantities of F, seeds, the use of hybrid rice is not practical
under the present circumstances. Before hybrid rice being actually developed, the utilization
of heterosis in F, and F; generations seems to be a promising alternative. Thus, the under-
standing of heterosis in the later generations of rice hybrids appears worthwhile. This
experiment was designed to furnish information on the performance of several rice crosses

in the Iy, F,, and F; generations.

MATERIALS AND METHODS

Five, 10, and 6 cross combinations which expressed higher degree of heterosis in the
previous experiment(Chang ez al., 1971 b)were selected from early maturing japonica, late
maturing japonica, and indica rice crosses, respectively for use in this experiment. The five
early maturing japonica crosses were Taichung 180 x Line 54233, Téichung 180 x Fuku-
nishiki, Taichung 180 x Norin 22, Taichung 180 x BC 68, and Taichung 180 x Taitung
24. The 10 late maturing japonica crosses were C 236 x Tainan 1, C 236 x Tainan 4, C
236 x Tainan 5, C 236 x Line 54233, C 236 x Hsinchu 56, C 236 x Hsinchu 61, C 236 x
Nankai-yu 70, Tainan 5 x Tainan 4, Tainan 5 x Taitung-yu 205, and Chianung 242 x
Tainan 1. The six indica crosses were Taichung native 1 x Hsinchu-ai-chueh-chien, Hsin-
chu-ai-chueh-chien x IR 8, Kaohsiung shen 2 x Ti-chueh- wu-chien, C 230 x Ti-chueh-
wu-chien, and C 235 x IR 9-60. F; hybrids of the three groups were tested in the second
crops of 1970 and F; hybrids and T, populations in the first crop of 1971. In the second
crop of 1971, only performance of F,, F;, and F, populations of the late maturing japonica
crosses were observed. Field tests were conducted separately for each group of rice crosses.

Both parents of each cross combination and a standard check variety were also included

1. Series No. (Q) 563. This resecarch was financed in part by grant from the Joint Commission on
Rural Reconstruction (JCRR) under the project 71-A11-A-2103.

2. Agronomist, and Rescarch Assistant respectively, Chiayi Agricultural Experiment Station, TARI.
The writer is grateful to Mr. C1IL. Huang, Chief, Plant Industry Division JCRR for his kind
assistance,
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for comparison in each test. Rice varieties Taichung 180, Tainan 5, and Taichung native 1
were used as check varieties for early maturing japonica, late maturing japonica, and in-
dica crosses, respectively.

The experiments were arranged in a randomized complete block design with three rep-
lications. Plot size was 0.75 x 2.0 m and consisted of three rows. The plants were grown
at the spacing of 25 x 20 cm with single seedling being transplanted at each hill. Fertili-
zation was made at the rate of 100, 50, and 50 kg per ha for N, P,0; and K,O, respective-
ly. Data for grain yield, number of panicles per plant, plant height and days to heading
were recorded and their heterosis estimated. Analysis for variance was also made for grain
yield. Heterosis of the hybrids was expressed in the percentage of mid-parent (MP) high-
parent (HP), and check variety (CK), repectively. The percentage decrease of F, and Fy
was calculated by using the formula, Fi-F, (or Fy)[F; x 100.

RESULTS AND DISCUSSION

Grain Yield of I, Hybrids

F, performance and heterosis for grain yield of 5, 6, and 10 early maturing japonica,
indica, and late maturing japonica crosses are given in Table 1, 2, 3, and 4, respectively.
The F, hybrids of early maturing japonica and indica groups were grown for 2 crops and
those of late maturing japonica group for 3 crops. It was observed that differences in
grain yield (expressed as grams per m®) among crosses for each group was statistically
significant with the exception of late maturing japonica group in the second crop of 1970.
Yield data of this experiment should be more reliable since plot size was large enough to
reflect the true performance of F; hybrids. Among 21 crosses evaluated, only 2 crosses in
the early maturing japonica group yielded lower than the higher parent(HP), and F, yield
was greater than the check variety (CK) in all crosses but one in the early maturing ja-

ponica group.

Table 1. Grain yields of F; hybrids for early maturing japonica rice crosses.

Grain yield

(g/ m2) Mean yield as % of
Cross ond lst HP MP CK

crop crop 2nd Ist | 2nd Ist 2nd Ist

1970 1971 crop crop crop crop crop crop

- o | 1970 | 1971 | 1970 | 1971 | 1970 | 1971
: 1 ! ! | o
Taichung 180 x Line 54233 278.4b% 481.2b | 93.3 83.9, 95.8 93.0, 98.5§ 104.3
Taichung 180 x Fukunishiki | 320.22 5204% 1183 1047 1229 1085 1135 1147

i |
Taichung 180 x Norrin 22 . 378.8b 450.4b 98.7 97.6 105.4 103.3) 98.7 97.6
Taichung 180 x BC 68 ‘ 344.62 617.82 118.8 — 120.3 — 121.9 133.9
Taichung 180 x Taitung 24 |  309.8% 536.0%b 107.1 95.3| 108.3 104.7 109.2) 116.2
¥ i

Average ‘ 306.4 523.0 106.2 94.91 110.5 101.8 108.4‘ 113.4

* Values followed by the same letter are not significantly different at 5% level.
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Grain yield

) (g/m? Mean yield as/ % of
Cross nd 1st ) HP MP CK
crop crop 2nd 1st 2nd Ist 2nd Ist
1970 1971 crop crop crop crop crop crop
1970 1971 1970 1971 1970 1971
Taichung native 1 x IR 8 542.47% 634.82b¢ 121.7) 1035 132.3 1121 144.9 103.5
Taichung native 1 x Hsinchu 414.00 684.42b 110.6 98.8 113.2 104.6] 110.6 111.6
—ai~chueh-chien
Hsinchu-ai-chueh-chien x IR 8 546.62 643.62b° 122.7 92.6 136.2 106.0 146.0, 104.9
Kaohsiung shen 2 x Ti-chueh-| 402.6t 688.82 92.1 120.1 107.4) 1247 1075 112.3
wu-chien
C 230 x Ti-chueh-wu-chien 398.0b 625.2b° 114.9 103.4 120.8 106.2 106.3  101.9
C 233 x IR 9-60 580.62 591.2¢ 105.4 98.5 126.7 108.2 155.1 96.4
Average 480.8 644.6 1112 1023 122.7 1100, 128.4 105.1
* Values followed by the same letter are not significantly different at 5% level.
Table 3. Grain yields of F; hybrids for late maturing japonica crosses.
Grain yield (g/m?2)
Cross 2nd crop I 1st crop 2nd crop
1970 l 1971 1971
C 236 x Tainan 1 392.6%* 697.8ab! 601.82
C 236 x Tainan 4 402.82 678.8"'*‘ 593.6%
C 236 x Tainan 5 33702 724,43 583.82
C 236 x Line 54233 368.22 655.6b¢ 568.82
C 236 x Hsinchu 56 416.02 655.6b° 591.22
C 236 x Hsinchu 61 373.42 638.0b° 584.22
| |
C 236 x Nankaiyu 70 | 375.4° 642.20° | 570.2
Tainan 5 x Tainan 4 : 386.22 628.8¢ 571.22
Tainan 5 x Taitungyu 203 ; 382.02 638.8b¢ i 565.62
|
Chianung 242 x Tainan 1 . 380.82 632.0° ! 495.6b
Average 381.6 639.0 572.8
|

* Values followed by the same letter

are not significantly different at 5% level.
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The mean F, yield all significantly exceeded that of parental varieties except for the
early maturing japonica crosses in the first crop of 1971 (Table 5). The highest yielding
crosses varied with crops but several F, hybrids gave consistently higher yield over the 2-
or 3-crop period. For example, grain yield of Taichung 180 x BC 68 of early maturing
japonica group was 21.9 and 33.9 % higher than the check variety, Taichung 180, in the
second crop of 1970 and the first crop of 1971 respectively, whereas the cross C 236 x Tai-
nan 1 of the late maturing japonica group produced 30.2, 23.6 and 27.2% more than the
check variety, Tainan 5 in the second crop of 1970, first and second crops of 1971, respe-
ctively. When means over all crosses and crops are compared, the F; yield was 6.7, 12.9,
and 19.2% above that of higher parent, mid-parent and check variety, respectively. The
yield advantage of 19.29% expressed by F, over check variety in this experiment is compa-
rable to the magnitude found previously (Chang et al., 1971b). As F, hybrids of this ex-
periment came from outstanding crosses of the previous one, the finding that majority of
I, showed consistent, and in several cases high, heterosis for grain yield was highly enco-
uraging. In Taiwan where the same variety is grown at different crops. F; hybrids with

stable heterosis are more desirable when commercial production of hybrid rice becomes

possible.
Table 4. Heterosis of grain yields for late maturing japonica crosses.
Mean yield as % of

Cross VHP MP’ N C,I_{; .
2nd | 1st | 2nd | 2nd | Ist 2nd | 2nd | 1st 2nd
Crop Crop CIrop Crop Crop | Crop Crop Crop Crop
1970 | 1971 | 1971 | 1970 | 1971 | 1971 | 1970 | 1971 | 1971
C 236 x Tainan 1 113.7) 110.3] 103.2] 1172 113.6 112.21 130.2] 123.6| 1272
C 236 x Tainan 4 113.1} 103.8{ 1038.8| 114.8; 108.6| 105.6] 133.6; 120.3' 125.4
C 236 x Tainan 5 97.6 121.6] 102.0] 104.2] 124.9| 1117 111.7| 128.4| 123.4
C 236 x Line 54233 105.7) 95.0 99.4| 105.8] 102.5| 108.1) 122.1| 116.2) 120.2
C 236 x Hsinchu 56 120.8) 108.4] 103.3] 127.1) 107.7; 110.0, 138.3| 116.2| 124.9
C 236 x Hsinchu 61 108.2) 103.1] 102.1] 112.3 105.1] 110.0/ 123.8| 113.01 123.3
C 236 x Nankaiyu 70 108.8] 105.8) 99.7| 113.", 103.8! 105.7 i24.5 113.8 1205
Tainan 53 x Tainan 4 108.4| 96.2; 103.5| 1174 103.2| 111.4| 128.1| 111.4] 120.7
Tainan 5 x Taitungyvu 203 125.7) 102.9) 110.9] 126.% 107.6 115.1| 126.7| 112.8; .119.5
’Chianung 242 x Tainan 1 109.7;  93.0; 92.3] 113.4| 979/ 101.6| 126.3| 112.0 105.0
Average ) 111.3) 103.9] 102.9] 115.2 107.61 109.1] 126.5 116.8; 121.0
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Table 5. Mean grain yields of rice hybrid, F,, F; and parental varieties.

Grain yield (g/m?)
Crop Entry | Early maturing Indica Late maturing
japonica japonica
F, 306.4%% 480.8* 318.0%
Second crop, 1970 k
P 274,25 398.80 327.2b
Fy 523.0 ' 644.6 659.0*
First crop, 1971 Fy 498.02 574.0b 649.02
P 506.82 578.6b 625.40
Fy — — 872.8*
Fs — — 626.2b
Second crop, 1971
Fy — — 519.4¢
P — — 506.44

* Values followed by the same letter for different groups in each crop are not significantly

different at 5% level.

Grain Yield of F, Generation

The F, yield of early maturing japonica, indica, and late maturing japonica crosses
are presented in Tables 6, 7, and 8, respectively. F, generation of early maturing japonica
and indica crosses were grown for one crop and that of late maturing japonica crosses for
2 crops. F, vyield varied considerably among crosses of each group, but the differences all
failed to attain a significant level. The F, produced less grain than the higher parent in
all crosses with the exception of late maturing japonica crosses in the first crop of 1971
where 8 out of 10 F, crosses outyielded higher yielding parent. However, when comparison
was made with check variety, the F, of all 10 late maturing and 4 out of 5 early matur-
ing japonica crosses yielded higher than the check variety. The mean yield of F, in all cross-
es was 95.6, 101.4, and 111.9% of the higher parent, midparent, and check variety, respe-
ctively. The superiority of F, over the check variety in yielding ability is of particular
importance since the F, population will need to exceed the leading commercial varieties
in grain yield to warrant its use in commercial plantings.

The mean grain yield of the F, was lower than that of the parental varieties in early
maturing japonica and indica crosses, but differences were not statistically significant(Table
5). For late maturing japonica crosses, the F, yielded siginificantly higher than the parental
varieties in both crops of 1971. In general, yield performance of the F, was lower than

that of the F,, differences being statistically significant except for the early maturing



170

Table 6. Grain yields and percentage decrease in heterosis of F, generation

for early maturing japonica rice crosses, first crop, 1971.

Cross Grain yield Mean yield as % of ‘ Percentage
(g/m?) HP | MP | CK deEI;/e;a)lse
Taichung 180 x Line 54233 509.02% 88.8 98.4% 110.3{‘ —5.8
Taichung 180 x Fukunishiki 487,47 96.4 100,8; 105.61 7.9
Taichung 180 x Norrin 22 454,62 ‘ 98.5 1‘01.3; 98.5! —-0.9
Taichung 180 x BC 68 ! 53540 | — — 1160 135
Taichung 180 x Taitung 24 ; 503.42 83.5 98.3§ 109.11 1
Average | 498.0 93.3 99.7. 107.9‘; 48
! , i

* Values followed by the same letter are not significantly different at 5% level.

Table 7. Grain yields and percentage derease in heterosis of F, generation

for indica rice crosses, first crop, 1971.

Crose | (;11'63]151 | Meanl yvield as % of Jpgégf,jgfe
| Cejmm | HP | MP | CK (%)

Taichung native 1 x IR 8 559,62* 91.2 98.8 91.2‘ 11.9
Taichung native 1 x Hsinchu-ai-chueh-chien 613.42 | 88.3 93.8 100.0 10.4
Hsinchu-ai-chueh-chien x IR 8 578.6% 83.3 95.3 94.3, 10.1
Kaohsiung shen 2 x Ti-chueh-Wu-chien 577.8 | 102.8 104.6 94.2 16.1
C 230 x Ti-chueh-wu-chien 571.22 94.5 970 93.1 8.6
C 235 x IR 9-60 543.22 90.5 99.8 88.6i 8.1
Average 574.0. 91.4 98.2 93.6. 11.0

* Values followed by the same letter are not significantly different at 5% level.

japonica crosses. The average percentage decrease of heterosis for grain yield from [, to
F, was 4.8, 11.0, and 4.8% for the early maturing japonica, indica, and late maturing
japonica crosses, respectively (Tables 6, 7, and 8). Although the heterosis for grain yield
in rice generally decreased from F, to F,, considerable variation in the degree of decrease
was noted among rice crosses, indicating that certain cross combinations could maintain a
higher level of heterosis in the I, Since no technique is currently available for producing
large quantities of I'; seed economically, the utilization of heterosis in F, instead of [,
appears promising as an interim solution. The cost of seed production may be considerably
reduced as techniques for rapid increase ,increase of F, seed is already available (Chang

et al., 1971a).
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Table 8. Grain yields and percentage decrease in heterosis of F, generation

for late maturing japonica rice crosses, 1971.

Grzzi;/%izgld Mean yield as % of ! Pecentage
; ‘ decrease
Cross Lat ond HP MP CK (F%)
crop | crop | 1st | 2nd | ist | 2nd | Ist | 20d | 1st | 2nd
CTOD | CTOP | CTOP | CTOP | CTOD | CIOD | CTOD | crop
! ; | | 3 ‘ |
C 236 x Tainan 1 © B35.6mk B3E.e° 1005 97.3) 103.5. 103.8, 112.6] 117.6 8.9“ 7.5
C 236 x Tainan 4 | 674.8% 542,83 103.2 94.9] 108.00 ¢6.6) 119.6; 114.7 0.6% 8.6
C 236 x Tainan 5 ‘ 658.28 | 541.03‘ 110.5 94.6‘ 113.53 IOS.SJ: 116.6/ 114.3 9.]‘ 73
C 236 x Line 54233 688.82 516.6% 100.8 90.3* 107.7° ¢8. 122.0 109.2{ -—5.]‘ 9.2
C 236 x Hsinchu 56 637.82 536.42 102,5‘ 93.7 1047 99.8/ 113.0] 113.4 2.7i 9.3
C 236 x Hsinchu 61 | 659.22 528.8% 106.6 92.4\} 108.6) 99.6 116.8; 111.8 —3.3} 9.5
C 236 x Nankaiyu 70 651.22 522.82 1073 91.4‘ 108.3‘ €6.9] 115.4; 110.5 —1.4; 8.3
Tainan 5 x Tainan 4 ‘ 600.02 529.0% 91.8: 95.2. 98.5? 103.2 106.3J 111.8 4.6: 74
Tainan 5 x Taitungyu 203 61122 | 510.0° 98.8} 1000 1033 1037 1083 1078 40 99
Chianung 242 x Tainan 1 630.0? 478.8* 103.3% 95¢ 108.3] 979 120.3| 1012 —'7.8 3.6
Average ‘ 649.0 526.2 | 1025 94.6 106.1 100.3’, 118.1) 111.2 1.51 8.1
1 ] i

* Values followed by the same letter are not significantly different at 8% level.

Grain Yield of F; Generation

The F, vield of 10 late maturing japonica crosses evaluated in the second crop of 1971
are shown in Table 9. It was observed that grain yield of F; differed significantly among
crosses. The F; generally produced less grain than the higher parent but 9 out of 10 T,
crosses outyielded check variety, Tainan 5. The mean grain yield of Fy was higher than
the parental varieties but lower than the F; and F, (Table 5). The differences in grain
yield among generations were all statistically significant. The mean Fj yield of the 10 cross—
es was 93.4, 99.0, and 109.8 % of the higher parent, mid-parent, and check variety, res—
pectively. The average percentage of decrease in heterosis for grain yield from F, to F; was
9.39% which was nearly twice the magnitude of the decrease from F; to F,. It was of interest
to note that average F, yield was 10% higher than the check variety. The highest F; yield
was 17.8% greater than the check variety for the C 236 x Tainan 5 cross. This amount of
heterosis may be sufficient to encourage the utilization of heterosis in F; generation. The
utilization of hybrid vigor in the F, or I; generation of particularly productive crosses in
small grain crops has also been suggested by Anderson (1919) and Griffee (1921). Crosses
with greater amount of "heterosis are likely to be detected when more cross combinations

have been sampled.
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Table 9. Grain yields and percentage decrease in heterosis of F; generation

for late maturing japonica rice crosses, second crop, 1971.

| R N ‘

[7) |
Cra Grain yield Mean yield as% of Percentage

ss (g/m2) ’ decrease
(e HP | MP CK | (%

C 236 x Tainan 1 526.62b¢* 92.0 8.2 111..3 125
C 236 x Tainan 4 55742 . | 97.4 99.2 117.8 6.1
C 236 x Tainan 5 | 5362 93.7] 1026 113.3 8.1
C 236 x Line 54233 468.6° 81.91 89.1 99.0 17.6
C 236 x Hsinchu £6 542.22b ; 94.8 100.9 114.6 8.3
C 236 x Hsinchu 61 508,87 92.4 99.6 111.8 95
C 236 x Nankaiyu 70 515.626¢ 90.1, 95.6 109.0 96
Tainan 5 x Tainan 4 535.22b 97.0 104.4 113.1 6.3
Tainan 5 x Taitungyu 203 482,2¢ 94.6 08.1 101.9 14.7
Chianung 242 x Tain 1 501.2b¢ 100.2 102.5 108.9 -0.9
Average 519.4 934 99.0 109.8; 9.3

| |

* Values followed by the same letter are not significantly different at 5% level.

Major Traits in F, F, and F,; Generations

The average heterosis for days to heading, plant height, and panicles per hill for early
maturing japonica, indica, and late maturing japonica crosses is given in Table 10. Days to
heading of F; was generally shorter than early maturing parent, mid-parent and check
variety except for the indica crosses. However, the heterosis for days to heading expressed
by an earlier heading disappeared gradually with the advancement of generations. The F,
showed heterosis for plant height in relation to taller parent, mid-parent and check variety,
with the exception of early maturing japonica crosses. Heterosis for plant height in F,
and F; generations was comparable to that of F;. The F; showed no heterosis for panicles
per hill in relation to higher parent but produced more panicles per hill than midparent
and check variety. There was no heterosis for panicles per hill in F, and F; generations
with the exception of late maturing japonica crosses which showed considerable heterosis
in relation to check variety. Since heterosis for grain yield was only expressed based on
check variety in F, and F; crosses of the late maturing crosses, it appears probable that the
number of panicles per hill is an important factor contributing to heterosis for grain yield.
For early maturing japonica crosses which showed no heterosis for panicles per hill, factors
other than this component may be operative in the expression of heterosis for grain

yield.
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Table 10. Heterosis for major agronomic traits.

Early maturing 3 Late maturing
Mean per— japonica Indica japonica
formance Traits T | e 0
as % of Fy Fe Fy : Fz Fq Fe T3
Days to heading 98.4 101.0 103.3 104.2 98.9 100.9 101.3
HP Plnat height 97.8 100.3 100.6 100.8. 100.6 100.2 98.4
panicles per hill 99.7 87.6 99.1 93.1 96.3 91.4 89.2
| \ ‘
\
Days to headng 96.4 99.9 98.7 100.8) 97.3 99.2 99.3
MP Plant height 98.0 975 100.2 97.2§ 100.9 98.7 100.6
i panicles per hill 98.8 93.4 106.1 98.9, 100.5 99.5 975
_ L | -
| | \
Days to heading 97.] 100.4 102.7 105.0 95‘3} 95.1 94.7
CK Plant height 99.7 100.5 104.3 103.0 978 96.1 97.3
panicles per hill 96.4 91.3 105.}: 98.2 118.5, 110.2 110.0
| 1 \‘
SUMMARY

The performance of grain yield, days to heading, plant height, and number of panicles
per hill was evaluated in the F, F, and F; generations of early maturing japonica, indica,
and late maturing japonica crosses at the Chiayi Agricultural Experiment Station over the
3-crop period from the second crop of 1970 to the second crop of 1971. The mean F, yield
of all 21 crosses was 6.7, 12.9, and 19.2% greater than the higher parent, mid-parent and
check variety, respectively. The F, yield, relative to the higher parent, mid-parent, and
check variety was 95.6, 101.4, and 111.9%, respectively. The average percentage of decrease
of heterosis for grain yield from F; to F, was 6.4%. The mean F; yield of 10 late maturing
japonica crosses was 93.4, 99.0 and 109.8% of the higher parent, mid-parent, and check
variety, respectively. The average percentage of decrease of heterosis for grain yield from
F, to F; was 9.3%.

F, generally headed earlier than parental varieties but this earliness disappeared gradu-
ally with the advancement of generations. The heterosis for plant height varied slightly
with generations. The F, showed no heterosis for number of panicles per hill in relation
to higher parent but produced more panicles per hill than mid-parent and check variety.
There was no heterosis for panicles per hill in F, and F; generations.
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KAGFH—~ =~ ZRBRE L T A BB
Z A A2

R B R~ B

T

SRR T AT H RSO — IR 60F % fFBEkia Ty F, WP AT S TRER
RZER - F 2L AR AT HRAERHEERAA  FHBALHBE AT RZEEES > S8
6.7>12958192% o F, B BIRRERTA B AR BB RE295.6 » 101.481111.9% > 558
BB R A R6.4% © P ER S HIREERHA » B AL BB A 2934 » 99.088109.8% » 3
HER BB F RN F9.3% o

F2EH RS BEFABARE » ML P AR 2 HEETMIY & © Bis 2 1 EES F, - F, 5
Fo RS - REREEME » Fu AR AR FREBEREEES > TF, 8 Fy AU
HEBEB 2RI -
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Opaque-2 & floury-2 2 B #t £ Rk & 2 % &
& o2

il

~ 5]

EAREENEEAEY  ARLEAEEEREABEREERLE (basic amino acid)
InEEReER (lysine) €Ji:# (tryptophan) %&ETE > FLYH BB SBEMKIE o Mertz &
(1964) E Nelson % (1965) 7y 73 L K M MHZE843E A opaque—2 7 floury—2 REfREEXRE
FE DB IR R B RRE &l o IRBEHER Mertz % > 1965) » ¥4 (Beeson 4 » 1966) K 5@
A (Breessani, 1966 ; Clark % » 1967) % & 3%E HARBREE 5 E A A R ok -
HEBEMM S » SREMRS GRS s B EBGE EXE S TR E L -

T8 EREERRERNTEREY  BEEEET —HUE > LhEEge opaque-2 J
floury-2 FHEEBHIEE o Alexander % (1966) » Lambert% (1969) » Sreemulu % (1970)
% Salamini % (1970) #9BA5E » BE opaque-2 FERAE(E K E BRI o

Floury-2 JEHRMWMBTAER FMiEF % (Alexander, 1969) o AR EE B KA opaque-2
Efloury-2 FXRFHkeh » BIEEMAENE R EMPE » RSB ERTE TEER EE—
Al o RPTEAIETFI=MED © (1) opaque-2 J floury-2 ERHEXALRER—R LN ES
> (2) opaque-2 ERHFKRELRM LRELZH4%; (3) opaque-2 & floury-2 H35RFH
FHA ©

= MHEFE

KB REOM T B EF P A REBF AL opaque-2 Fl floury-2 [FAE » FIMMA Fig:is
opaque-2 J. floury-2 IR MR RIS RTRAY 15 FRBHEFBOHELS > H ARG
opaque-2 % floury-2 R HZH R HEZ M - ARBFTMISHEZRMT

! E e ft B *
B ks B | _
i opaque-2 F{f} | floury-2  #515
— )
Ph 9 i 3601 3701
Ph 9 DMR ! 3602 3702
A 117 3603 3703
TW 79 3604 3704
Ph 7 J 3605 3703
A 206 | 3606 3706
EG 203 3607 3707
EG 200 3608 3708
1
LA RS R TAO0M o AR ESEFET L EE AR BE AT LRLE —~ B0 o REERLR AL
Pl & @B TR » sbhEt o . 3
2.WIBLEE AN AR REIZ AL BEER YA ERBTER FRE o
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PF 141 i 3609 3709
PF 139 [ 3610 3710
2015-7 3611 ‘ 3711
2027-3-5 3612 ‘ 3712
2027-4-2 3613 3713
2039-2-2-7 3614 3714
Bap-Lon (Quang- tri)10-2 3615 3715

OB S RREIZ 3 K B0 N 0o 0 T NHE fla 5 AT (BN B AR o

(—) Opaque-2 % floury-2 ERHEXRBAXRABRIBLREMNE

AR HZ AR B19T0FFHIEH BCS, R BC,S, ° Bhoy BERMIR K » 1 3E Y (opaque)
JUEY] (transluscent) FEF 7B » HREAEMGER 20 K> 55 JIFEHE » I AR - AR RELE
H%Z % (inbred) » 40{H%RHE (line) » 142 {H5 BERM (segregating ear) (F7 A HEERAERE
B e .

Floury-2 #{; LA 1969 35 (F ik G BCy H#EQ/ HERMERH KL » J73EM0 opaque-2 FHAHAMR °
AT IRA LS B 225%  S8(ERHL - SITIR S BERTE (RERAERTM] -

(=) Opaque-? ERHERELREIREZHE

AREETIEL BCy S, fif0HiE A (homozygous) Ay o, HASRMETHA » e Fy MK E&RLL
O, T oy 168 » Dkl F, B EBEY (@) MTERTHRERNEZER o EREXERILATI
O; o0, 0, B%EW (transluscent) » 1] 0,0,0, BAEH (opaque) » F TG o LARRME BCS:AY
3612 [ 0 0o HRBREG IR o WHEKERTEWLEWFRSBER 1 1 2R RE%
R E B 5 ERSRIET 100 KB It# 2 - RESW(E opaque-2 HEZREARFHA F, » A
FENE o0s 00 5T Oy B 0p TEMBIZKER —HERE o MR —BAZRME LT » JEEER
(genetic background) WEFZAAR » EAIEH BT » EUNEAIZRIER o, ERMPE - FARE
FUELEAEG (REREm) - HERATEERET TR 6 &R » 1T~ ¥RIE 100X 30475 »
fTIE » 7 5E200k » mEW o

(=) Opaque-? & floury-? BXRBETHE

BAZTIEL BC,S, HRAY 0, B fl, MEEA AT RETRELR - BT HER » MAHRNE
HETERLE > RESN » WHERBER » e EBELAS o

Opaque-2 #R{FEHH 6 MHZHR » ISEFEHZHESG (BRZEHEA) » Fm—EEE (trans-
luscent) T/ EAYHERMEEZM AIRIEEIR » 36 1608 - RMER T 2EARRG  BTE - TR6 A
R 17 ~ BRERTOX 3085 » 91T /E20%% » MR (REMAARFBERTH) :

Floury-2 H73tH 7 MAZR » 2HER REARZELH G > Hin— MR FE R » 32200 o IRMERT
ZEMAFEE  BITE TR 6 AR 17~ BRIET0x 30245 » HiTRE208 » ERMEAK -

AR 1971 SFRIEHETT » B8R opaque-2 F{HFI floury-2 F3#%HHEZ » MALH & HIHE
MERTREER T o A RRHERERMEBERFSEERR - REHRMIEEEARBETEEX »
opaque-2 K floary-2 XNEBEE: » SR ERARRALERE o floury-2 BEZERL
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#RE o A N EEET A E RERRZEE )M » TLUGEE » TER =(NER o Wy
S AKEVER ¢ MCHE E O PR S REEE S RER - AEEAE . —METE eNELDNEER
o BN EE/NE FAEIORRAYE Y% o /e E BRI & 515.5% k5 208k Ay TR E & o

= - fEREE®
(—) Opaque-2 % floury-2 EEHEREBZRSHRBLUHENRE
1.Opaque-2 HEREKBHHE
HAS R R TR MERRESNRENE BN T 20z &Rz - HE o
HAERS R L WRETHRIARETIE 00,0, » 0,00, [z 0000, =ZF > TR 3 13EY
BEFRARTEE 0,00, » FBESZ— (31 158D » BASEWNERENERLE > fhiBE
SBTEL (0,—-) fil opaque=2 FHI (0,0,0,) ZIie; ZRYUEBTFNERMEFERTZ (K1)

[}

% 1. Opaque-2 ERMEKALRFHRE LEZPE (9705F)

Table 1: Effect of o, gene on kernel weight of segregating ears of maize

inbreds (050450, vs. Oy——)

A % & A MR M| WL E B &
inbred No. of line No. of ear % Reduction Range (%)
. L — ‘ — ———

2603 BCsSt g 4 ‘ 10 8.94 1.38—23.83
2604 BC.S; 2 6 6.33 0—14.20
2605 BCgS, 2 ; 13 6.29 0—18.83
2606 BCoS, 4 i 9 10.52 2.41—23.25
2607 BCsS; 3 13 6.77 1.82—12.79
2609 BC.S; 3 12 16.30 8.03—29.70
2610 BCsS; 4 13 8.93 2.01—25.21
3601 BC,S: 1 4 9.83 2.33—23.34
3602 BC;3Se 2 6 9.68 4.46—19.68
3608 BCsSe 3 9 13.70 10.00—21.48
3611 BC:S 3 9 3.18 0.42—5.44
3612 BC;S: 4 13 5.31 0—18.1%
3613 BC3S: 2 11 5.08 0—18.1¢8
3614 BC,S: 3 10 i 10.2) 8.77—16.91

A %+ Total ‘ 40 142 ‘ 8.63 “

* O TR R R E A

HE 141 E14H B AR o AOFRM » 142 EHHRE L TEWET BN EE THERTIEN
W E3.65% o TNF HASRH AR KMER » Jirh R 26098 o, KIEMK 16.30%RR% 5 FHiT3608
WMIEL3.70% K% 5 TRGBILARIES. 18% - —RHENTRARMEHBAER (R2) -
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# 2. Opaque-2 TXRDEH (020,0,) BEE (Op--) FRIFE R8T 7547+

Table 2: Mean squares of difference in kernel weight between opaque and

normal kernels of maize

5 i H i E (d.f.) ¥ 7 (Mean squares)
Source of Variation BC,S, ‘ BCsSs BC.S, j BC,S,
| :
A%  (Inbred) 6 i 6 } 770014 | 5,280.49
! 1 !
ZH5El (Line) 14 | 10 : 5,076.27 7,332,953
P (Within line) 67 53 i 28677 35.73
f 0 87 } 71 13,063.18 ‘ 12,649.17

* BESERERE Log W{LIRL00 52

FK2BUR» BCS: /Y o WEWIE » ETRAXRHARKEER » A BEZRATFAHE
WZER/K » ME—RERTRAREAERE D o BCS, iy o, JEBEHEEE BC, S, MET
] » BRRSTERAERID T » RRAZREES > #7—BLRATRARY » B opaque-2
HNMREE A E R E FRAEER « LR —RAERE » THATR AR o, KNEMIEERFZER
) T — BRI R CA 73 BER L > op WEAYRISHAFED » HOBPCRY » R IR E
WIS E A HYRAR o

BE—iERMM  Alexander 4% (1966) FT{8%48AF » filtfi7e BC. & BCs A9/ BERAE 1o 72
KBS TEUETHEBETRE - £ OIN AR+ TEWMKNEEFETBERNT2% » T8
R303 Ay » Al o, WEMBE B EM TS o

2. Floury-2 ZER¥H BT E

Floury-2 ZR#FXELREM ENENKE » AEERNES ¢

# 3. Floury-2 ERHFKRALRIERE LREZHE (1969%7F)

Table 3: Effect of fl, gene on kernel weight of segregating ears of maize
inbreds (FLfl,fl, vs FL,FL,Fl,)

H 2z F R BB OB OB KL E BT 37t R
inbred ‘ No. of line | No. of ear % Reduction Range (%)
3701 BC, 3 18 o065 | 2.8 —22.60
3702 BC, 5 29 8.23 0.69—12.35
3703 BC, 3 13 435 +1.48—1234
3704 BC, 5 20 6.47 0.62—13.85
3705 BC; 6 27 708 1.61—26.43
3706 BC, 2 7 372 | 0.82— 8.02
3707 BCs % 3 19 | 589 | 0—12.38
3708 BC, | 6 2 | 1127 | 0—2414
3709 BC; l[ P 22 ) 827 | 0—15.66
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3710 BCs 3 [ 19 [ 5.66 2.80— 9.83
3711 BC, 3 | 21 | 476 0—10.69
3712 BC; 5 30 557 0.67—17.20 °
3713 BC,4 3 17 9 451 0— 2.33
3714 BC, 1 7 ‘ | + 27— 6.40
3713 BC, 6 | 36 ‘ 7.29 0.10—13.11
g =t Total 58 317 } 6.28
|

* ¥ (FLFLFL) BT E BieE 55
L RRNE TR B TR RE

f BC, firftef » THYIET (HTRA Flilfly MEEEI (FLFLFL) %5 #iml: 1
RS EE fl, BEETHERFARENPE BT R OHILS.28% 5 T HARR
KRS R > SUR3T08 AL RIS RS » B11.27% 5 3701 HZTRMIE 9.65% K2 » MEAST
UAZRBRD » BBLTI% 5 A—A%R % RHRNZERQABE » #NEETHERRRGR
I RS SR » GIAN3TO8E Z5% Rk » JUEIRAS0~24. 149 » 700 4 Fphilss
BRE0~15.669 o JLEETT 4R IFA ¢

% 4. Floury-2FRTEW (FLIL,) J¥E (FLFLFL) FRERmZER 2 5
Table 4: Mean squares of difference in kernel weight between floury and

normal kernels (BC; data)

i . KA H th B B 75
Source of variation . f) \ (Mean squares)
| _
H7: % (Inbred) 14 ! 1,194.44
25 (Line) 43 5,819.66
F4579 (Within line) 259 | 159.96

¥ EATHE Log ML ARI00G 72

% 4 BUR IR B AT MRHRARREEK » BH op LR MRV o B W

¥ TR foury HENREEBTHAME 585 opaque? ERHEHA AL o

Floury-2 JERERERPE » REWARE > HILRERE o TOBARRED > o, HRER
BB 0,000, i Oy~ Fedg 5 Wi floury-2 BILL FLILILYL FLFLFL, Mg s 48 E 0,00,
¥ 0,0,0, 12 [LfLIL, ¥ FLELEFL WALEFIAHEE » MEE 0,00, 00,0, it 00,0, [£3LA
T FLFLEL, B FLFLIL, Pk FLflfl, Hit 100,01, FEE i dE S5 o

g o, f fl, WUSRBPREMPE » IWAEGARES ¢ A% B3R MZZR E 5 BERHH
s RERIKAYEREA o MEREA o BEEHECRLBA (8) 5 i o, R fly MR EE
HERENSERMBEERYE o BRMERHNES NATREIF » RBREENHEREFREFEE -
Alexander (1966), Lambert (1969), Salamini (1970) 4 ¥:E L RMEENER -
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(=) Opaque? EEHBXEELHEZHE
Opaque-2 JF$H HARA L THE B2 8 » MARTLIKS.
# 5. Opaque-2 JEHEETRMZRM LMEZHE Q9T

Table 5: Effect of o, gene on kernel weight of single cross maize ear

(040405 Vs. 05050,5)

% Crosijacombijgtion a * No. ftgfjf ear H E%ﬁgrﬁal%erﬁnelﬁvt%
3602 % 3610 10 100.95
3604 % 3602 4 ' 99.88
3610 x 3604 3 102.18
610 X 3606 8 9477
3611 % 3610 7 101.77
3611 % 3612 4 91.94
3612 % 3602 7 10251
3612 X 3604 13 99.34
3614 % 3604 10 98.09
3614 % 3610 | 5 101.82
3615 X 3604 7 103.88
3615 X 3606 2 94.46
3615 % 3608 ' 6 92.82
3615 x 3612 11 100.02

P —— ,,ii>’ e
a s Total 97 98.88

0, WATHEIRREME o 8B O, B o, TEMFFELEMTEE (transluscent) T » HEFIE
0,0,0, * TAEPRETES 0,00, © HFES BR » o, ERNEHRLZRE LHRNEZ ZETINER
LRZWEBK - ABTHFE TEHEPETHENEESERBETHY 98.88% 5 MERTFHEE It
T RS R B AR R o TEM BB 2 - TRAEA AR ER S ZE R » 214EZE
Wk B 7 BT EEETEE B TRAAE » b 7 (EAIEES » Jirp 3611 < 361208 % »
HAEIEHRA591.94% o

Lambert #il Alexander (1969) Ff opaque-2 [F]— {5 BERME LB BET RILAY
R — EARE= R 5% (three way cross) » #LILE: opaque-2 RIS @ EXTCF—EEERT
SRR > RIS AR o F 2 (MM AR S AYE TR K AR I I o Sreemulu B
Bauman (1970 b) ¥#77 opaque-2 FRFRMAYEHAZ 5T » MAMFIH opaque-2 Kk B ZFHEE »
BDER Oy fll oy TEKY » MiHeBeL W1 i A L RS R SR o REREBBULZLA T 0y0,0,
R EY T LIS SR T I Oy0,0, BYE BT » JUERERI11% » CUELAKBESR A EER > 1
SBFIRT A Op K oy TEMZRERF o #F —F#& (Sreemulu ;. Bauman, 1970 a) #i4s s 445K
TE8 (foreign pollen) &t Sib AYTEMREM opaque-2 B floury-2 FkFRIEHER RAYZER o
FIBE M R [ » TR E RIS A (bRl AE A 22 2 LB SRR BRI R A EBEIN o
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(=) Opaque-2 #1 floury-2 ERBETRHE

1. Opaque-2 HAZS R BEAZNIH
Opaque-2 B RMEZHFENF 6 o (EISHBEARMH » EEL & BBEERGEEEEZRE - iER
mé’ﬁ2@x%M%%ﬁmﬁgﬁﬁﬁZ&g;%;%ﬁ4ﬁﬁ%ﬁ£ﬁﬁu’ STHEZERR
BEBEARA—4 o
# 6. +7fH opaque-2 BZZ T RAYEEMEIR: (A971HME)

Table 6: The agronomic characters of 15 single crosses of opaque-2 corn

B . o ‘ NS B ek
G ’D;ﬁfgo ) height E;fr Tfexé“fu [E%r Te%nfth %ﬁ?@ﬁf %‘?%if B »fj Ylleld%l%t .
Combination| "4y (em) r (cm) (cm) um(celr:;lce glf:aal;l (‘gr;) Yleld j;j %
| L @m) | % C

36023604 | 101.5 190.0 89.3 16.4 12.8 430.8 31.88 2,735.7 92.31
3602 % 3606 99.8 206.8 104.2 18.2 125 335.3 3787 2,672.5 90.33
3602% 3610 91.3 174.3 718 15.0 12.7 416.5 35.22 2,892.5 97.60
36023612 | 101.0 178.6 74,6 17.0 13.0 408.0 36.39 2,962.3 99.96
36023614 94.8 190.4 8170 174 13.2 483.3 34.01 3,213.8 108.45
3604 % 3606 91.3 178.3 755 | 15.0 12.9 3705 30.94 2,139.2 72.18
3604 %< 3610 94.5 130.6 58.5 12.2 12.1 295.0 2759 1,627.2 5491
3604 3612 92.0 156.5 72.3 13.7 12.9 377.0 | 31.45 2,302.0 77.68
3604 X 3614 96.0 1879 111.4 134 12.3 551.0 25.84 2,800.7 94.51
3606 3610 958 | 1880 84.5 13.4 13.1 449.3 32.10 2,889.7 9751
3606 3612 93.3 183.5 75.8 14.8 12.7 407.8 3141 2,521.1 85.07
36063614 | 101.5 204.0 109.0 15.1 134 438.8 33.39 2,921.3 98.58
3610< 3612 995 117.8 48.3 10.7 11.2 246.0 28.83 1,429.5 | 48.24
36103614 96.8 188.3 74.4 14.3 13.1 421.3 29.08 2,418.9 81.62
36123614 | 101.5 178.5 \’ 718 16.4 13.7 517.0 31.87 3,260.8 110.02

TN | 954 112 648 16.8 116 | 4434 | 3348 | 29635 | 10000
W@B? : ‘ ; S S
L.S.D(¢E%) 10.8 !‘ 174 ’ 138 1.4 0.9 49.0 ‘ 5.17 [‘ 515.4 | —
LS.D(1%) ‘ 145 : 21.4 ’ 18.1 i 1.9 ‘ 1.1 } 65.6 6.91 689.5 } —

| ] ! |

* w&4% ORI ER15.5% o

Ejﬁ%%ﬁ&%ﬁﬁﬁ%ﬁ%ﬁx@Aﬁ%Rx%M&%%x%m’%%ﬁ%%%ﬁ%ﬂoW
% » % HEIL108.45% o TN5B3612 < 3614 L Z R AR AR » Hhid - RSB L HEEAES S o
3602 % 3610 » 3602 < 3612 > 3606 < 3610 » 3606 % 3614 o {{H B8 22 4 {5 i bk Pl 2% g R BESOWE A5 » ﬂ¢
3606 X 36144 » PR (i o WUR WS LE S ER G EEM T » RIE B I ELE DM TR 808 & 54
Ao BFEERY o 766 g R SEYAREE 4 0 4 314 (3612:<3614 » 3606 < 3610 » 3602 < 3614
)ﬁ%wym%@gﬁ;,maﬁimmému;%%sﬁ(%wx%m,%mX%u,%mX%w
) MR A (USRI E AR o RBEL— 55 » TRIME 8 o S0 =6 ok S R 4 B i iy
opaque-2 T RHEMHMEATRE o Alexander 45 (1966) FRA7[R EERYL4L » fBIMAETTH S Fh Bl
1218 ¥ 22 (7 e 3558 TR RE L
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2. Floury-2 H 23R EBRHE

Floury-2 HARELHREMET - £EAGHERRBEERDFEEER - MEEME
s e EATE AR o o 4 FEE A E R EERRRRE > Hrh3702x 37124 M & HEM B S
11114.549 » 3702x 3714559.6% » 3702 x 3704%56.35% » 13706 < 371255 2 % 5 A —REAMAGER
ERRBAAL » HAEA A HE R A E R R o 7Ere i EAC R & b o bR M R
B o BUSIRLL » B TRICR N 5 ERIEEST02X 3712 » 3702 STIABH IR AR A - Hofh B AR
B2 IR -

# 7. Floury-2 BRI RAGREMEIR* (Q9TIRIE)

Table 7: The agronomic characters of 21 single crosses of floury-2 corn

g [0 e s | | AR BB R BUE T o
com(t:)irr?:iion maturi- Pl. (}Clxerght Eal&glne:)ght length | circumf. | grain/ | seed wt. ‘ {Yleld 5 o
ty | (cm) (cm) Ear | (gm) \ (em) | % CK.
37023704 99.7 1717 772 ‘ 14.9 12.1 [ 476.7 ’ 33.26 " 3,093.2 106.35
3702%3706 | 1013 | 2016 915 | 168 11.4 294.3 36.83 | 21677 @ 7452
3702 % 3708 98.0 144.2 54.5 14.6 11.3 318.0 35.77 2,285.1 78.56
3702%3709 | 98.7 165.8 772 | 138 114 332.0 3287 | 2,187.0 75.19
3702 x3712 | 100.0 165.8 72.0 175 12.7 409.3 39.85 3,331.8 114.54
3702 %3714 99.0 189.3 85.2 15.8 11.6 424.3 ( 38.19 3,188.3 109.62
3704 %3706 | 100.3 189.3 93.0 16.4 11.7 426.3 33.85 2,828.1 97.23
3704 x 3708 98.3 148.7 63.3 13.1 12.3 385.0 26.80 2,070.9 71.2C
3704 % 3709 917 185.8 67.0 15.0 11.6 378.7 28.18 2,169.8 74.46
3704 x 3712 98.7 136.0 61.8 13..6 11.3 370.7 30.30 1,961.2 67.42
3704 %3714 | 103.7 149.1 70.2 14.8 11.6 405.3 29.38 2,424.9 83.37
3706 x 3708 917 193.3 90.3 144 11.4 3276 36.78 2,405.8 82.71
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3708 x 3714 98.0 162.1 70.3 18.2 11.5 400.7 34.17 2,72170 5 93.78
3709 x 3712 977 1422 62.7 13.7 11.0 305.0 31.93 1,987.1 68.32
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English Summary

EFFECTS OF OPAQUE-2 AND FLOURY-2 GENES
ON KERNEL WEIGHT OF MAIZE®

Hsiung Wan and Soh-Har Wong,©@

Since the discovery of opaque-2 (Mertz, 1964) and floury-2 (Nelson, 1965) genes in
maize, it was generally recognized that these mutant genes could increase the lysine content
in maize protein. Feeding experiments by various investigators also proved that the nutri-
tive value of this high lysine corn was improved tremendously. Therefore, breeders all
over the world started to initiate breeding programs for high lysine corn. However, there
was a setback in the development of high lysine corn because both opaque-2 and floury-2
genes had the effect of yield reduction. The purpose of this investigation is to study the
effects of opaque-2 and floury-2 genes on kernel weight of maize bred in Taiwan, and the
feasibility of developing high lysine corn with normal yielding ability. There are three
items to be studied;1) the effects of opaque-2 and floury-2 genes on kernel weight of
segregating ears of inbreds;2) the effects of opaque-2 gene on kernel weight in single
crosses:3) yield performance of opaque-2 and floury-2 single crosses.

The opaque-2 and floury-2 inbreds were produced by crossing the opaque-2 and floury
-2 stocks introduced from U.S.A. to 15 locally developed downy mildew resistant inbred
lines and repeatedly backcrossed (BC,S;, BC;S;).The results obtained were as follows:

1) On the segregating ears of opaque-2 inbreds, the weight of opaque kernels with
endosperm genotype 0,0,0, was 8.65% less than that of the normal ones (O,——). Great
variation was observed in the weight reduction of the opaque kernels either between
inbreds or between lines, there was less variation within line. It was shown that the
variance for weight reduction was larger between lines than between inbreds. The weight
reduction was negligible in some lines but up to 25% in others.

2) In floury-2 inbreds, the weight reduction of floury kernels with endosperm
genotype FLfL,fl, was 6.28% less than that of the normal ones (FLF,Fl,). Significant
variation for weight reduction was observed both between inbreds and between lines. The
weight of floury kernels in some lines was quite similar to the normal, but the reduction
was up to 26% in others.

3) On the ears of opaque-2 single crosses, the weight of 100 opaque kernels (0,050,)

1. Series number 564, Taiwan Agri. Res. Inst.,, Taipei, Taiwan. Part of a thesis submitted by the
junior author in partial fulfillment for the requirements of M.S. degree, Department of
Agronomy, National Taiwan University, Taipei, Taiwan. Financed in part by Taiwan Agri. Res.
Center and Chung-Tseng Sci. & Tech. Foundation.

2 Formerly professor and graduate assistant, Department of Agronomy, N.T.U., Taipei, Taiwan,
respectively. Presently Director and Research Assistant, Taiwan Agri. Res. Inst.,, Taipei,

Taiwan respectively.
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was, in averége, 08.88% of the normal ones (0,0,0,). The weight reduction was very
small. However, the weight of opaque kernels in 7 out of the 14 single crosses was found
to be even heavier than that of the normal kernels. These results indicate that there is
possibility for developing opaque-2 hybrids with equal or higher yield than the normal.

4) The yield performance of 15 diallel crosses from 6 opaque-2 inbreds showed that
there was great variation in yield potential. Among them, two single crosses 3612x 3614
and 3602x 3614 yielded 10.02% and 8.45% more than the normal check variety, Tainan No.5
respectively. The yield of four other crosses were similar to that of the check. The agronomic
characters studied were also showed significant difference among crosses.

5) The yield performance of the floury-2 single crosses showed more promising result.
Four crosses 3702 x 3704, 3702 x 3714, 3702 x 3712 and 3706 x 3712 yielded higher than
the check with the best cross, 3702 x 3712 out-yielding 14% more. As in the case of
opaque-2, there were significant differences among various crosses in most characters
studied.

6) Based on the experiment results obtained, it is concluded that opaque-2 and floury-2
genes though may reduce the kernel weight somewhat, can be incorporated into normal
corn inbreds in developing high lysine hybrid corn without detriment to the yield if rigid

selection with proper breeding materials is practised.
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A PRELIMINARY NOTE ON THE PHOTOSYN
THETIC RATE OF I-GEO-GEN LEAF IN RELATION
TO THE RED DISCOLORATION UNDER LOW
TEMPERATURE '

S. LIAN®

Introduction

In Taiwan, one of the interests of rice workers is the difference in the yielding ability
between the high yvielding Ponlai varieties and the high yielding dwarf indica varieties.
The dwarf indicas generally exhibit higher yield than the high yielding Ponlais (Chiu
et al. 1965, Huang et al. 1966, Chiu et al. 1970 and Chiu 1971). However, this trend is
inconsistent or sometimes reversed in the second crop in northern Taiwan.

The vield of I-geo~gen, a high yielding dwarf indica, was comparable with or lower
than that of Taipei 309, a high yielding Ponlai, if it was transplanted later than August
5 in the 2nd crop or earlier than March 13 in the 1st crop ( Taipei DAIS, 1967). This
relatively low yield of I-gec—gen transplanted late in the 2nd crop, was probably due to
the low temperature in the later growth stages (Huang 1970).

The higher yielding ability of the dwarf indicas compared with Ponlais is obviously
due to the short stature which enable them to keep free from lodging on heavily fertilized
soil, the high tillering ability and also the superior light receiving display of leaves and
stems (Lian et al. 1970, Huang 1970). However, quick leaf senescence is considered to be
a defect of dwarf indicas. In these varieties red discoloration of leaves takes place frequ-
ently when temperature is low and also when nitrogen supply is low (Huang 1970). The
red discoloration under low temperature may be responsible for the low yield under low
temperature.

The purpose of this report is to present a preliminary experimental evidence to show
that the red discoloration of leaves is related to low temperature and the photosynthetic

rate and the grain yield is decreased by the discoloration.

Materials and Methods

Hsin—chu-I-gec—gen (F/&EIS) and Yikara were used in this study. The former is
a dwarf indica cultivated in northern Taiwan, and the latter is a japonica in Hokkaido,
Japan.

On June 26, 1970, three seedings were transplanted to each pot in one hill and grown
in a greenhouse at Hokkaido University. Each pot contained 3 kg of soil applied with
1 g each of N, P,O5 and K,O. Four pots were made for each variety. The air temperature

1. Serial No. (Q) 568

2. Specialist, Taiwan Agricultural Research Institute. Taipei , Taiwan. The author wishes to express
his sincere gratituds to Prof. A. Tanika, Hokkiido Uaiversity, Japan, for his kind review of the
manuscript and valuable suggestions.
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in the greenhouse was in the range of 25-40°C.

On August 3, at about maximum tiller number stage, four pots of each variety were
divided into two groups. One group was kept in the greenhouse continuously and the other
was transferred to another greenhouse, where the air temperature was kept in the range
of 13-20°C (minimum and maximum). These pots were returned to the original greenhouse
on August 14, after elevenday treat-ments. Then, the apparent photosynthetic rate of the
intact leaves at specific positions was measured by a Hitachi-Horiba Infrared Gas Analyzer
under 80 Klux at the air temperature of 27.5°C on August 15 and again on August 25,

The I-gec—gen plants were grown until maturity and the yields were recorded.

Results and Discussions

Significant red discoloration of leaves was observed in I-geo—gen after the low tem-
perature treatment, whereas there was no such phenomenon in Yikara. Slight wilting
was also observed on the tips of I~geo—gen leaves during mid-day.

The apparent photosynthetic rate of leaves of I-ges-gen was decreased by the low
temperature treatment, while that of Yikara was not affected by the treatment (Table 1).
In I-geo—gen, the effect of low temperature was holding on for a long period after the
plants were transferred to normal temperature, although the leaves developed after the low
temperature treatment showed a high rate (Table 2). In YUkara the photosynthetic rate of
the leaves subjected to low temperature was higher after the plants were transferred to
the normal temperature.

In I-geo-gen the panicle weight decreased significantly due to the low temperature
treatment, whereas the straw weight was not affected (Table 3). The decrease of panicle
weight was not due to sterility but to the decrease of average weight per grain. Thus, it
is apparent the decrease of the grain yield is the result of the decrease of photosynthetic
rate of leaves.

These data presented above suggest that a low temperature causes red discoloration of
leaves which accompanies a decline of photosynthetic rate in I-geo-gen. These phenomena
was not observed in Yikara which adapted to low temperature.

The practical significance of the above findings should be confirmed further by using
dwarf indicas and ponlai japonicas so that it will throw light on the improvement of

varieties in Taiwan.
Summary

To test if the red discoloration of leaves usually observed in I-geo-gen is related to
low temperature and also if the photosynthetic rate and the grain yield are adversely
affected by the discoloration, a pot experiment was conducted.

Rice varieties, I-geo-gen and Ytkara, were grown in a greenhouse at 25-40°C. At
about maximum tillering stage, two temperature treatments, ie, 13-20°C and 25-40°C
(normal) were differentiated. These pots were returned to the normal temperature after
eleven-day treatments. The apparent photosynthetic rate was then measured on certain

intact leaves to see the effect of temperature treatment.
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Significant red discoloration of leaves and also a decrease of apparent photosynthetic
rate were observed in I-geo-gen after the low temperature treatment, whereas there was
no such phenomenon in Yakara.

It is suggested that low temperature causes more decrease in the grain yield dueto the
discoloration of leaves which accompanies a decrease of photosynthetic rate of leaves in

indicas than japonicas.
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Table 1. Effect of temperature treatment on apparent photosynthetic rate of the active-
center leaves of I-geo-gen and Yiikara measured on Aug. 15 (CO;mg/100 cm?®/hr)

e Variety | o —

Treatment " — . | I-geo-gen } Yukara
Control l 432 | 377
Low temperature ’ 147 ’ 44.5

Table 2. Effect of temperature pretreatment on apparent photosynthetic rate of
I-geo—gen and Yikara measured on Aug. 25 (CO,mg/100 cm?/hr)

e Variety
N e I-geo-gen Yukara
. Position of leaf —— : o
(,f,l.?m the top) 1st* ond**¥ ‘ 3rd 2nd#*
Treatment N . i
Control 25.3+3.8 28.1+1.0 l 20.9 21.3
Low temperature 32.3+7.5 19.4+5.3 1 10.2 33.2

* The 1st leaf was developed after Aug. 15

#% The 2nd leaf corresponds to the active center leaf measured on Aug. 15.
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Table 3. Yield of I-geo—-gen treated with different temperature during maximum

tillering stage (g/pot)

Treatment J Panicle Straw Total
Control 55.8+0.8 66.3+1.2 122.14+2.0
Low temperature 4 37.3+3.6 59.4+3.4 96.7-+7.0
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GREENHOUSE STUDY AND FIELD EXPERIMENTATION
ON THE CONTROL OF SHEATH BLIGHT OF
RICE WITH SYSTEMIC FUNGICIDES

by
C.C. Chien, Y.C. Hung and C.L. Chu

Summary

This experiment is aimed at searching systemic fungicides for control of rice sheath
blight in order to solve the problem of the practical difficulties of using fungicides spray.

In greenhouse trials, Benlate W.P. showed the remarkable preventive and therapeutic
effect when 20 ml. of 1:400 solution (13.2 Kg/ha) or 10 ml of 1:400 (6.6 Kg/ha) solution
of Benlate were added to the pots, 22 c¢m in diameter, respectively. However, the application
of such fungicide at the rate of 13.2 Kg/ha or 6.6 Kg/ha seems to be too expensive for
practical use in controlling the disease.

In preventive effect, Tachigaren Solution and Mon Emulsion were similar in effective-
ness of controlling the disease. But in case of therapeutic action, fungicides of Mebenil W.P.,
Tachigaren Sol. and Mon Emul. showed that the later the application after inoculation of
pathogen, the less control effect to the disease.

For the prevention of phytotoxicity, the application of organo-arsenate shouldn’t less
than 10 days before heading stage and the rate applied shouldn’t higher than the recomm-
ended concentration recorded in the Extension Manual.

Among the four fungicides tested in the field, Benlate W.P. was the best one in
controlling the disease either by adding to the field soil or treating the seedling soil.

Simultaneously, it also showed the effectiveness in controlling the disease of rice stem rot.
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m -~ RERER

F— > FREAERREERRE

Percentage of mined leaves by Phytobia cepae Hering

A i );:| B EE#B# Days after treatment e B E B
Dosages Yields | #§ #

Treatment kg/ha. 30 ' 50 70 90 kg/ha. %
20 7.50 l 12.28 17.80 72.50 35100 123
5% PSP 204 G. [ 30 6.25 . 6.25 10.00 71750 ‘ 44160 155
40 1.25%* f 2.78%% ©.25%* 63.75 48000 168
20 5.00 } 11.55 13.78 76.25 36420 128
5% Di-syston G. { 20 O 7.50 12.80 72.50 43200 152
40 Ok 4.00% 7.50%% 52.50 45390 189
20 3.75 13.78 26.50 72.30 35340 124
5% Solvirex G. { 30 1.25%* 5.25% 10.00 76.23 44640 1857
40 Ok 3.75%* 7.50%* 52.00 46540 163
20 3.75. 14.00 . 15.00 77.50 29640 104
5% Perfekthion G. l 30 2.25% 1.75%* 7.50%% 75.00 37080 131
40 1.23%% 4.50%* 6.25%+* 62.50 37920 133
20 1.25%% 11.00 13.75 7150 32640 118
5% Dyfonate G. { 20 Ok 5.75 8.73 70.00 46320 163
40 1.25%% 4.50%% 7.50%% 62.50 46860 164
20 3.7 13.75 17.80 78.80 33840 119
89 Hosdon G. { 30 2.50 12.00 15.00 71.50 36300 128
40 2.50 5.25% 7.50%* 60.00 ' 47100 165
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10 ‘ LogkE 1275 | 23.7 | 30.00 ’ 32940 116
10 %Thimet G. .18 ‘ 250 ’ 450% | 10.00 ‘ 22.50%* ‘ 45150 158
20 ‘ 105wk | 3.00% ‘ 7.50%* ‘ 17.50%% 52380 184
10 ‘ 1o3% | 675 ‘ 15.00 ‘ 25.00% ‘ 34320 120
10 %Cyolane G. 18 1.05%+¢ ‘ 350+ | g5 ‘ 17.50%* ‘ 48000 168
i 20 ‘ Ok ‘ 2.00%* \ 5.00%% \ 17.50%+ 49620 174
Check (untreated) | — i 2195 | 33.00 ‘ 4780 | 7250 20 100
I i |
w | | 183 B 349 | 6 | N
LSD. iaﬁ \ | [ 344 | 464 “ 8.97 ‘\ !

L 243

B FERETRER L RIRE o EERIT I RN o
Fo HRHABERERERE

Percentage of mined streaks on leaf damaged*** by Phytobia cepae Hering

& i -4 2 B O #% H # Days after treatment
Dosages ‘
Treatment kg/ha 30 50 | 70 90
| @

20 ‘ 1.87 16.77 35.75 | 30.48

59 PSP 204 G. ' 20 0.21 % 10.63 26.88 33.02

40 0.21 % 3,755 865+ | 30.83

[ 20 -3 14,67 36.77 37.92

59 Di-syston G. 1 30 | Qi 12,60 25.52 27.92

l 40 Qe 417k 9,38 2552

[ 20 1.23 21.67 4594 - 2504

59 Solvirex G. 30 0.21%% 10.73 20.83 ‘ 34.58
[ 40 Ok 2.60%% 7.08%k 10.27#%

1 20 3.83 14.28 28.75 40.31

5% Perfekthion G. 30 1.67 12.60 2271 17.50

l ‘ 40 052 0.58% 13.54% 22,40

o 20 1.56 21.56 35.21 4490

5% Dyfonate G. 30 Qo 16.87 24.90 19.48
[ 40 0.75%% 11.67 | 23.96 13.33%

[ 20 1.88 18.54 38.54 36.77

5% Hosdon G. 1 30 1.35 17.50 30.31 36.46

40 L13 9.06 2042 28.02

10 0.21%* 27.19 43.44 30.21

10% Thimet G. 18 0.63%* 11.77 20.79 20,38

20 0.21% 5.73%% 17.08 18.63
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10 ozom 16.56 2048 | 3167
10% Cyolane G. [ | 15 | 0.29%k 3.85%k 8.65%* i 20.21
' 20 ‘ Ok 1.88%k : 4,58 i 8.63%%
Check (untreated) i — | 20.56 55.31 | 61.15 i 65.21
Lsp 5% h 0.76 } 6.51 } 7.85 ][ 6.51
o 1% | 096 l 8.64 [ 10.42 I 8.69
FE ok SEFE PR e R
ot i TR ] 2 AR
% Calculated by H:&’—I%‘l’@ﬁi—xmo
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Thimetk Cyolanes} » Bl Z B2 S EB50~70K » 70 KL% Thimet K Cyolane EREHIE
WERETAESIN) 0 KAKEEEESEL; EhEEREBRZAKR Solvirex, Dyfonate } Cyc-
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(7)) mLERBERETT » WG EREES » 5% PSP 204 G., 5% Disyston G., 5%
Solvirex G., 5% Derfekthion G. ¥ 5% D'yfonate G. ZEH&E » FAEFEM 40 A & 10%
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SOIL TREATMENT WITH GRANULAR'!
INSECTICIDES AGAINST STONE LEEK
LEAFMINER, Phytobia cepae Hering.

Liang-Chuan Chang?®

Summary

Stone leek leafminer (Phytobia cepae Hering) is a major insect pest of Spring onion,
Chinese leek, Onion, Garlic and other Amaryllidaceae crops in Taiwan. Parathion, a
combination of Parathion-Malathion, or EPN sprays are frequently used by the farmers in
the warm season during April to October every year. However, the control expenses seems
rather high because of repeat applications, long growing period of Spring onion or other
Amarylliaceae crops have to be applied every 7-10 days during the 4 growing months.

The test was conducted at Hsiang-Shan, Hsin-Chu from July to November, 1970 to
determine the effectiveness of soil treatment with 8 different granular insecticides for the
control of phytobia cepae Hering on Spring onion. Rates of 1.0, 1.5 and 2.0 kg a.i. per
hectare were tested respectively for each granular insecticide and the total 24 treatments
and one control were designed. as Randomized Complete Block Design with four replications.
The insecticides were applied into furrows of ground before planting. percentage of
infestation were counted on 30, 50, 70, and 90 days after treatment. Tested crop was harvested
on November 8, 126 days after planting and then counting the yield.

The results indicated that all of the insecticides except Hosdon G. could give good
control of leafminer. The higher. dosage of the same tested insecticide, the better control
of the target insect. For instance, at the rate of 2.0 kg a.i./ha. PSP 204 53G., Di-syston 5G.,
Solvirex 5G., and Dyfonate 5G., all gave significant differences than the lower rates as
1.0 or 1.5 kg a..i./ha respectively. However, the best results obtained from the treatments
of Thimet 10G. and Cyolane 10G. at rate of 1.5 kg a.i./ha were found as well as the highest
rate of other insecticides and moreover, the yield have been 159-184% over the untreated
plot.

It is concluded that the application of these two bgranular insecticides will prove to be
good for long seasonal control of insect pest, because of the lower cost of application and
higher yield.

1. Serial No. (Q) 567

2. Junior Entomologist, Department of Applied Entomology, T.A.R.I.
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HEREFREE L MM HBhSHATS BEEREREE L E &S SR LB R EIEH
2B AR WBETHF  DIRE LB AR LSRR MPEHEENERER - &
AR PRI M OB EERNE T K K R R AR I 75 7 15 2 B R UL R - RRUE R B - SRR
EEZHR  MEBRREEE LS EZ2% -

= FEHPE

ARBE LR AR £ JORCE H R AR M R METT R AT
A B DEZEAER

| BOm om W
fit 2 + 1% 1i i PH w CEEM% | 2R %
| Clay% Silt% Sand% ‘
| | | I
’ i \ w
FILHEELS | REEL 4.7 ‘ 37.22 32.54 | 30.24 1.87 0.15

B. ZEREETTE
1. kigHEE BHALERAKBRERBREZEEM
2. Chloropicrin & #3 +1% 37kg #Chloropicrin 8ml Z IWEEAHEFEM o
3. Formaldehyde j4##: Formaldehyde M{ZFEEYK bml Hi4-1% 1lkg Zkh%ﬁ%f&ﬁﬂ%
4., Basamid 500ppm 575 Basamid 16g Bifitsl4+3E 32kg ZHERREAHE -
5. Basamid 1,000ppm 5753 Basamid32g HAffts 43 32¢ 2 HERREAKRHEM -
C. WEMEZNE
FIRMGBE R EEE SR B BIE R -
1. #EE A Nutrient agar 3£ o
2. WEIEFE Dextrose-nitrate agar A o
3. [EEi{F PRose-bengal Streptomycin agar JEEH » MABEIHIAER -

=~ BREE

1 TREEHTEHELEMEEZRE  FImTE
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#F 1 HREIENLER 2

R 1 ¥ f% | Chloropicrin [Formaldehyde, & #5# & | Basamid Basamid
; !
. |
Ee W @ " o " " " | :[\500 ppmi:: 1,000 ppm
P (el | # oMW | A | #H 3
=} |
PH 4.7 7.2 71 7.2 7.0 6.6
Y (% 1.87 1.93 1.87 1.70 1.90 1.81
" ® 2.501 2.559 2.625 2.6625 2.667 2.597
m  H @\ 1.077 1.079 1.0:9 1.122 1.071 1.069
2 Tl B OE 55.5 58.7 60.8 57.2 59.9 | 58.8
(RE®%) ‘ ;
ﬁ':( Kot 08 | a7 41.9 4.7 423 428
9“%09 .
K ow B 26.8 24.3 24.8 23.5 26.2 25.6
(EEB%) '
K (ﬁ* OB 28.9 26.2 25.5 28.7 28.1 28.7
wEY%)
H (’;’%Eji) 7 13.8 11.4 12.5 12.1 13.2 13.0
BEY
il (‘jz 7J\) 7 14.9 12.3 12.9 136 14.2 13.9
HREY |
|

sE:1. PHHAEBEERAE o
2. HEMEK Turin KE 5 HETHENE
8. EMIE - 2AMEEMK Pycnometer JEHTE o
4. {RIKHEHR Wolff-Wahnschaffe 7 o
5. KGWE ~ HEOKSHEES IERE »

BE1ZLESITHR  FBRBREZ HE PH HEMREE

2 TRAAEEATEHERERZPE

#z2 ﬁJ{EEFEEJ{%ﬁFCEZI:[:&

1084 ABELRER L
EREFHEVE - FRMEE > REXNBREEEEESN - Hib s REMER - 2ILMERRHE
BERIE » HEE AR 5 BiRKHER Chloropicrin BHEME » HABEEIGHEETK
Ky EERFEAKTE Chloropicrin §i Formaldehyde Wi MBI RBRIE 2/ » & REERIEZE LT
% o LR EFEME LEAEERBHEAETRMA R o (AHRE T -

[ = Iﬁ”%‘ it Hoa Z0H | S0H | 40H | 50H | 60El uo H ‘ 80 B ‘ i E &
T \‘ ) E‘
¥ m €D ‘ 1.55| 363 3.30; 3.2 2.04‘ 126 2.02 1.18]  18.07  100.0
Chloropicrin 4 = 7.30‘ 218 2.4 3.45‘ 1.0 038‘ 0.20 0.05 2544/ 1409
Formaldehyde 4§ B> 5.64‘ 037 413 348 145 058 o.4s‘v 0.04 2312 1390
X 5 ® | 8.72J, 8.27) 473 309 173 0.36‘ 0.131' 0.05 2408 1332
f 1 1
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|

Basamid 1,000ppm 1§ 3% | 3.30, 2.24\ 3.77 3.2oi 2.01‘ 0.54‘ 093 027 1626  90.0
\ ‘

\
it BEERRT W EEA o BEERAEETHIE
TRESII © B60%E 1 H11ADMAZE 3 NS BHEIH » HIENIIL80H o

H% 2 ZHERBMESR » Chloropicrin  [EEZEERE » BHBH 40.9% ZHE o HKE
Formaldehyde BE#H39.0% 25 » KIZRENRY » H533.2% 75 » Basamid 500ppm A
15.7% 233 7 » Basamid 1,000ppm JEHE B (K » RIS RREL0% o

1 32 BB 0 » T T T R R B 2 8 » SR W BT
TTERF » LR HEL K

‘ { r
Basamid 500ppm 3§ 3% | 1.39 3.97[ 481 3.94{ 3.96! 1.43‘{ 113 023 2086 1157

3L MAEME
£33 FEIENERELEAEHES L
o J: - oMo % A& |Chloropicrin|Formaldehyde | k 45 | Basamid Basamid
s | !

LA o lmomomm % oW WA PO0ppmiB 1000ppmiE
m N T S S \
— | .

oA B | L39x10%8 | 1.33x107 9106 8.9 108 1.15 % 107 8.6 106
= ‘ o B B | 976x105 | 1.01x106 8.1x105 8.5 105 9.4x 105 8.9%x105
i | =8 B 3.0x108 2.5x10% 32x10¢ | 205x104 2.7 104 3.6 104
R S N B . 1 }

# l # B | 1.86x108 | 1.87x108 1.33x107 | 1.2x108 7.8 107 2.18x107
Bk o5 B 70X106 | 89.7x106 163X 106 | 1.61x10¢ | 1.35x106 124108

| .
f ’ i B | 3.44x105 | 1.35x10% 2.04x 104 ‘ 245x104  6.1X10* 3.0 105

REBR RBERSFANCSE TEEHTEENREREMIRSENIEE S 2+ MG E S HE
Hit 2R REER  MEEEAERZERFIEESE c WRELMAD 2 Fe B TEERA
ZRA  ERE LM EEREETERZR A EEVG] o Albert [ TEIFEH Babble
Verticilliam 5 R B B LK » SR BETRER £ HiEd Ay Verticilliam 1 Babbles ¥ ] %2
ERE RS BEHERET » VRIS REZE LRGN o M o B o ERREE
B AERMRE - mER 3B FESENZMEE B EEESEET » BERSEH LWL
10f5Bh k& » PPk Formaldehyde, Basamid 1,000ppm S35 K b0k FE3R 6 2 b AL R ROGBR H Y
FRMEIRSL 0 5 R o A AR BIREACR o HEEGGRIE BR E RARIR R R RIS 106E o R RLKIE
B A RIISNG o MIPE AR A IS B % bR L 2 T R PE A RS R DRI B 8 e 2 » AR 2 » [EERR T
Basamid Ji BERE 2 40 JLaR IO SE I i o

HERR SRR > B EMZ AR EEE IR » WA B OGEER » MEAE4 - Hit
BLHD R BT D T 45 W 2 %08 » B Chloropicrin (BRI » Wi » RGBSR »
Eigie D » JHEEE R o DL Formaldehyde{#8d » 7odIB BB » B » 3t
g Bk Chloropicrinf BE % B ¢ {5 =7 o fLW 2B Al Choloropicrin , Formaldehyde
HEREH YOS R AR T2 A o
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H Chloropicrin. Formaldehyde X f%# & - Basamid 500ppm, ¥ Basamid 1,000ppm %75
HEEL %ﬁ?}?%ﬁi@@f&‘lﬁig CHREER LIEME R E o BRES TR KBEERE
Z+i% PH Higd (B4.7E27.054) » #REHZWIEEBEHAETK o FiEEEL Chloropicrin
7 WEERS (41%) > Formaldehyde {H#ARZ (39%) » KIBREN K2 (33%) » Basamid
500ppm 7 (16%) JE# » Basamid 1,000ppm EEHFE10% 2 EE o B2 4 Mk W E RS R
> Chloropicrin ¥ Formaldehyde {HE AT E BRI EREINFRAZ EE ©

2 £ X K

Lo BRSFA ~ BT ~ T L PR /R M BRI AE 1967 — 19600 7k B o o A FE el e ET B35 o
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MR G AR L2 BRNEH RS E R MR 2 I - P80—87

BRARAC PR L REEHERR - P88—90
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HEKRE BREARERE - F 1% P220-272
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Albert m. Kligman M.D. Handbook of Mushroom Culture
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PRELIMINARY STUDY ON THE STERILIZATION
OF CASING SOILS IN THE CULTIVATING
OF MUSHROOM

H. P. Wen and H.T. Chen
Summary

The effects of soil sterilization on the physico- chemical properties and microflora of
casing soil as well as that on mushroom yield were studied. The methods of sterilization
employed were: 1. steam 2. chloropicrin 3. formaldehyde 4. 500ppm Basamid
5. 1,000 ppm Basamid.

Soil pH was increased generally due to the sterilizations though the other physico-
chenical properties were not affected significantly. Mushroom yield was increased 419,
39%, 33% and 16%, respectively due to the sterilization with chloropicrin, formaldehyde,
steam and 500ppm Basamid. The Sterilization with 1,000 ppm Basamid, on the other
hand, caused 10% decrease in mushroom yield. The sterilization with chloropicrin and
Formaldehyde caused an increase in the number of actinomyces but a decrease in the

number of fungi.
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