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UPLAND CROPS

Sorghum, wheat, barley, triticale, buckwheat, cassava, sweet potato are the main
crops under study at this station. Improvement of varieties and cultural methods for
these crops are being carried out. _

To cope with the governmental policy to turn part of the rice field into upland
crop land, efforts are being made to develop new and high yielding hybrid sorghum
varieties. As the results, Taichung Nos. 1, 2, 3 and b were released successively in
recent years. Taichung b is now regarded as the most important variety in Taiwan
because of its high yield, aphid resistance and good grain quality. It occupies 90% of
the sorghum field in Taiwan at the present time. The improvements of male sterile
lines and fertility restoration lines are being carried out and the new promising lines
are continuously selected.

Wheat is one of the main winter crops in central Taiwan. This station has
released several varieties including Taichung Nos. 29, 31 and 33.’ New wheat vari-
eties Taichung (sel} Nos. 1 and 2 which are characterized by short stature, stiff
straw, high fertilizer response and high yield, were released to the farmers in 1982.

Barley breeding is directed to develop varieties of low protein content {below
11%) to suit brewing. As for buckwheat, varietal improvement and experiments
related to planting date, harvesting method, as well as utilization are all subjects of
study at the present time.
~ Efforts are also being contributed to job's tear in the field of varietal improve-
‘ment, mechanized methods of culture and utilization of grains (noodle, powder, tea,
bread, etc.). Because of its high economic value and easy-planting nature, the
acreage has been increased rapidly in recent years.

A. Grain Sorghum _
1. Yield Trial of Grain Sdrghum Hybrid

~ Four new grain sorghum hybrids-Taichung bred 69-22, 69-24, 69-27 and Tai-
chung Yu No. 7 were tested with Taichung No. 5 as the check variety in the spring
and fall crops of 1983 at 5 localities. .

Results showed that Taichung bred 69-27 and Taichung Yu 7 have many good
agronomic characters and high yield as compared to Taichung 5. The yield averaged
over five locations were 5,763 kg/ha and 5,507 ka/ha, respectively, for Taichung
bred 69-27 and Taichung Yu No. 7, namely, 10.9% and 7.9% higher than the check

variety. Due to its high starch content and better germination rate, the hybrid Tai-

chung Yu 7 is qualified to replace Taichung 5 which often germinates poor.
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2. Regional Trial of New Hybrid Grain Sorghum

- Hybrid sorghum tested under irrigated and non-irrigated plots showed different
- results. In- the irrigated plot, the crop grew extremely well, yield was high and
‘stable, in non-irrigated plot yield was poor.
o In irrigated plots, Shiyuechia and Putzu, grain vield was 7—9 tons per hectare
'_but at Peikang plot, grain yield was affected by rains during maturity. Although'
:p;ant height did not differ between irrigated and non-irrigated plots. The grair;
yjeld, 1,000-seeds weight, and panicle length were significantly different.
“plot had longer growth period than the other.

| ;- Among the hybrids tested lines 69-2 and 696 had high yield potehtial but the
___p!ants were 1oo tall respectively 162cm and 178cm. The most promising h’ybrid in
thls t'riaf_was 69-24, it was dwarf, early maturity, slender stalk, Iodse panicle, good
:ggrmmatlon and intermediate resistance to aphids. Hybrid 70-1 has large p;nicte
: Eiwarf plant, and high yieiding potential. They are subjected to further test. ’

Peikang

' 3 Cultural Practice for New Grain Sorghum Varieties' |

o T.he ‘results showed that new grain sorghum variety Taichung 5 has the best

o ggrmmatlon and grain yield under the seeding rate of 20 kg/ha and planting depth of
‘Bcm.

: i Although row spaces have less influence on agronomic characters but signifi-
cgn‘tly affected the grain yield. Large space between plants obtained higher head
weight. However, narrow space got more number of panicles per unit aréa The

. highest grain yield was found in the planting space of 50x10cm. ‘

v Sorghum intercropped with bean at Peikang showed that 2-rew sorghum with 2-

row bean obtained the highest income (102,833 NT$/ha) but at Tacheng, the

best - i
was 3 ro-w sor.ghum with 3-row peanut (106,833 NT&/ha). Either intercropping
system gets higher income than the check of single sorghum plot.

4. Yield Trial of Newly Introduced Grain Sorghum

o
-
.

This yield trial was conducted at Chingsui and Tatsun in the spring crop of
1983 for the selection of suitable varieties in Taichung area. The growth perioz of
C-10R was 86 days, R 17 was 98 days, R 49 and Taichung Yu No. 7 were 99 days
Ho_wever, the rest of the lines were 1-9 days longer than that of the check variety-
Taichung Yu No. 7. The new grain sorghum lines have plant height of 72.3 t(;
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111.7 em which were shorter than that of Taichung Y}J 7 {134.1 cm.) and Ta:zh:hl;i
5 (124.4 cm). None of the newly introduced varieties showed I?tghe;vtzd e
the two checks, Taichung Yu 7 and Taichung 5. Most of'-the newl'y intro uc;m garecl
sorghum were short statured, early matured, ins.ect and disease resistant as comp

to the check. They were good for making hybrid sorghum.

5. Cause of Low Germinability in Hybrid Sorghum, Taichung No. 5

The germination rate of hybrid serghum cultivar, Taicr_lung- I.\lo. 5is usua::i\:3 ;0::,
in the seed productidn in Taiwan. The cause of low germinability vc\irere I_||'egae\‘rer o
be related with the anatomy, physiology and pathology o_f tl?e seeds. 1(_):5 stu,dv
efforts failed to improve its germinability .to pass germ|r.|atton test. |.n seec;
therefore, emphasized on the measures during see-d harvesting, steed processing,
drying, seed storage etc. The results were summarized as foHows.la I seéd

1. The low germinability of Taichung No. S:ai not correlate
[ ost-ripeness and panicle storing heat.
\”gog. ('jl'c:;n :alcr:::pacid cZntent in the grain of Taichung No.5 incr?ased to 0;2'175‘:::2
middough stage and down to 0.134% at full-ripened stage, while the pathog
i i seed increased to 39.4% at harvest. .
mfe;l:‘:i:;t:nc: No. 5 can be divided into four groups by its s§eed S|z.e;] 'tl'henie::ri:eiscti
seed percent was 24.9% in individual panicle. This seeds obtamesi thTt ar;86 o
{0.191%), low pathogenic infection rate {29.8%), and best gerr.mna uhyt thE.! er:
Unfortunately, this part decreased to 7.9% during seed processing so tha g

inabili n to 54.6% in average.
mm:t.n'll":{a ::ea:ddgxakage including damage of testa, endcTsperm and embry.o changticll-
from 9.4% to 49.0%. This breakage was due to mechanical damage by using trac

i harvester during de-seeding process. |

and;fjcm:;:;gut?on percentage computed by path.an.allysis was evaluated :oret:\ee-
cause of low germinability in Taichung No. 5. 1t indicated that seed-b_re.arI fagctiorI
suited from mechanical damage was the major factor to cause pathogenic infe
to induce the low germinability in Taichung No. 5.

B. Sweet Sorghum : B | |
1. Biomass Yield, Juice Quality and Alcohol Production of Sweet Sorghum

Cultivation of energy crops under the normal conditions to proquce biomass
energy is thought to be one of the important ways to develop substitute energy.
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‘The present experiment was conducted to detect the biomass yielding capacity, juice
{.; .: "physicochemical properties and the alcohol productivity of the selected sweet
;"j "s'drghum line AM-4, and to evaluate its possible value as an energy crop.

""" The results showed that AM-4 had the advantages of high biomass yield {44.4—
46.1 t/ha), high brix value (18.2—23.2) and sucrose content {1 1—=12%), short growth
period {four months) and wide adaptability. Results from the fermentation test
“indicated that higher than 9% of alcohol production rate can be obtained through
- the juice fermentation with either S. cerevisiac or Sf yeast strain at 30°C within two
__"days. The needed temperature can be easily achieved by the use of the abundant
“solar radiation in Taiwan. Therefore the input cost can be reduced considerably.

2. Studies on the Stalk and Grain of Sweet Sorghum for Alcohol Fermentation
and Animal feed

The results showed that the sooner to squeeze the juice from the stalks of sweet
- sorghum after harvesting, the higher the rate of its sugar content, and the quantities
- of alcohol production through fermentation,

The residues of the squeezed stalks of sweet sorghum still had 3.62-7.36% crude
protein and 1.77-3.01% crude fat contents. Variety Kelier, for example, had 7.36%
crude protein and 1.83% crude fat in the stalk residues that was still suitable to feed
the cattle, '

In general, the crude protein content of sweet sorghum grain was as high as
9.88%, and crude fat was above 3.33%, that were also good for animal feed.

The juice of sweet sorghum couid be directly used for alcohol fermentation

3 without adding any nutrients by Zymomonas mobilis B-906 and Saccharmyces
~ formosensis. '

3. Population Densities in Sweet Sorghum Cultivation

Data collected from two locations indicated that the highest stalk yield 44-46
tons/ha were obtained at the row-plant spaces of 50x 10cm. :
Wide space tended to have large stalk.

However, narrow space gave more
number of millable stalk per unit area.

4. Planting Date of Sweet Sorghum
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This experiment was conducted to find out the optimum planting date for the
spring and fall crops in central Taiwan. = R _ o
" The results showed that for the fall sweet sorghum, the crop should be plar;ted
before the late August, 10 obtain high fresh stalk yield (34,667-57,666 lfg ha.),
high stalk ]ﬁice production (14,2000—24,249 kg/ha) and' high alco!ml product;c;l\?s
fermentation. Sweet sorghum was unsuitable to grow in the spring crop sea

central Taiwan.

5. 'H'ar\.."es"t' and Squeeze Dates on Sugar Centent of Sweet Sorghum

The result suggested that the optimum harvesting dates for _swee": sorgru;r;
hybrid AM-4 were from milky 10 maturing stages. Har\'fested during th ese ; :g\at
obtained a maximum brix of 12.3% and 14.7%, respectw-et'y. It also; C-.WEd ot
the sooner to have the sweet sorghum squeezed, the more j}nce tobeo :amt; a.r o
example, 3kg of stalk could get 1.09 kg juice if squeezed in one day after .
However, it showed 0.48 kg reduction in juice if squeezed 12 days later.

C. Barley - o .
1. District Yield Trial of New Barley Lines

Four barley lines CB-3, CB-10, CB-15 and JB-3 were grown \{vith t\.rc\;roTchec::l
varieties, Chung-hsin No. 1 and 2 i.n Shiusui, Tacheng, Longching :n Nava ;
Taichung district. In genergi, Two-rowed barley (JB-3 and Chun_g;:| zl;uno-;min
showed lower g'raih yiéld than the six rowed barlt_av-(CB-10, (?B-15, fan s 1g -
No. 1}. The former barley had less number of.grams per spike. Since I ';tin -
good agronomic characters with a growth period of 122 days f.rom pavon gthe
harvest and 82cm in plant height, its yieid (4,302 kg/ha) was the highest among

tested lines.

2. Cultural Methods for New Barley Lines _

Two cultural methods combined with three seeding rate were conductedh\_mth.
two fold split plot design. Four new barley lines were p‘lant'ed at Taya, S IU-S:hI
and Erhlin. Among them, CB-15 obtained the highest grain ylet_d. Hovgevzr,s\;wni_
12% of protein content, it was no good for brewing. Broacfcast-mg ofbtannehe glot
ficantly higher grain yield than the row planting. The grain yield from the p
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“seeded at the rate of 90kg/ha was similar to that of 120kg/ha, but the barley from
_the former plots seemed to have low protein content. Therefore, for brewing
~ purpose it should be broadcasted at the rate of 90kg/ha. -

“Different Genotypes and Cultural Methods on the Grain Yield and Protein
< Content of Barley

~This experiment was designed to study the effect of 4 spring genotypes (six-
‘rowed lines CB-15 and CB-3, two-rowed lines JB-3 and Chung Hsin No. 2}, 2 sowing
methods (broadcasting and row seeding} and 3 seeding densities {60kg/ha, 90kg/ha
nd:120kg/ha} on the grain yield and protein content of barley. A two-fold split
slot design was used in the three experiment sites at Taya, Shiusui-and Erhlin.
“he results are summarized as follows:

.')'. The results showed that the lineé CB-15 had the highest grain yield among the 4
'_ otypes, especially at Erhlin where grain yield was 4,968 kg/ha.
B-16 was unsuitable for brewing due to its higher protein content.

}' As to sowing methods, broadcasting obtained significantly higher yield than
owseeding.

However

) '-_-The grain yield was not significantly different between the two seeding densities
- 0f:90kg/ha and 120kg/ha. But broadcasting at the rate of 90kg/ha resulted in low
rotein content, and was good for brewing beer.

4 Correlation and Path Analysis of Important Characters in Spring Barley

- The main purpose of this study was to find out the correlation between yield
-f_a_nd yield components of spring barley varieties grown during the winter season in
. .Taichung, Taiwan. These experimental materials included 31 two-rowed barley
' varieties and 32 six-rowed barley varieties collected from Japan, USA, Mexico and
. Taiwan. Seeds of barley were sown on November 14, 1979.

The coefficient of variation and simple correlation among agronomic characters
of two- and six-rowed spring bariey were studied separately. The grain vield and its

components of spring barley were also investigated by multiple regression and path
analysis.
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Results of the studies indicated that the genetic behavior of cultivated barley
~ differs in different spike types (two-row or six-row).

Tests of simple correlations showed significant negative association between
heading days and grain yield in two-rowed barley. Highly significant positive
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correlations were found between grain yield and fertile spikes, spike weight, number
of rachis node per spike, kernels per spike and volumetric weight. Therefore, all of
these characters can be used as major characters for selecting high-yielding varieties
in two-rowed barley. Similarly, kernels per spike, seed fertility, volumetric weight,
fertile spikes, spike weight and number of rachis node per spike were the most
effective characters in the selection of high yielding varieties in six-rowed barley.

The results of multiple regression and path analysis indicated that fertile spikes,
spike weight and kernels per spike are the three major factors which caused high
yield in two-rowed barley, and kernels per spike, fertile spikes and volumetric weight

in six-rowed barley. It seems that these characters can be used as a selection cri-

terion in barley breeding programs.
A highly significant negative correlation was also found between grain yield and

grain protein content and husk percentage in two- and six-rowed spring barley.

5. influence of Planting Dates and Planting Methods on the Yield and Quality of
Brewing Barley : .

Two-row bariey (Chung-hsing No. 2) and six-row barley {(CB-15) were used to
study the effects of planting dates {Oct. 25, Nov. 5 and 15} and planting methods
{broadcasting, single-row drilling and double-row drilling} on the agronomic, yieid
and quality characters. Experiments were conducted at Fushing and Taan areas.
The results of variance analysis showed that, in general, planting date had more
effect on the performances of barley than planting methods. No interaction was
found for the two treatments. The vyield difference was not significant among the
three planting methods tested. However, there was a tendency that broadcasting
might increase the grain yield of barley. Planting methods did not affect the quality
{e. g., protein content and 1,000-grain weight) of the grain. Neither did broadcast-
ing show any positive effect on quality characters. The influence of planting date on
yield and brewing quality varied according to variety and location. Correlations
between characters showed that yield and quality of both varieties were markedly
influenced by environmental factors. Lodging was suggested asa significant factor
in decreasing the brewing quality of barley. - :

D. Wheat S oo o
1. District Yield Trial of New Wheat Lines .

. Sixteen new wheat lines were evaluated in yield trial conducted at 3 locations,
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..__:_.ngya, Shiusui and Kuaoshing in Taichung district. The results showed th j
'y|e|d of C113-224, Ci17-006, Ci12-037, C113-279 and C113-452 were 20-48‘;th9r:m
_..than that of the check variety (Taichung wheat Sel. No. 1). Among these 106 !I'g .
_:_..CI12'—038 had outstanding agronomic characters of 82 cm in plant height, 41 Sines'
:-gf 1,900~kerne| weight and a growth period of 128 days from plantin t;) h et
Five wheat lines, CI11-259, CI12-206, Ci12-443, V113-434 and Taighun a"}‘;e“'
:ZSe!. No. 1 were selected for advanced district yield trial. CI112-443 has t:W ea;
:- chara_cters of 83cm: in plant height, 38am of 1,000-kernel weight, 57 d X ?00
.'plarmng to heading stage, 127 days from planting to harvest and’4 688&:{5 ©of
grain yieid. ’ o/ha of
Although C112-443 was highly resistant to rust and powdery mild w i
.hgl?tlv susceptible to BYDV-like disease. Since C{12-443 has good pote i' 'I I't s
registered as Taichung wheat Sel. No. 2 in March, 1983. poteniL frwes

2. Yield Trials of Newl o |
y Bred Wheat Varieties and Correlati i .
Agronomic Characters rrelation Analysis of Their

esp;g: e;:)er.tm.ent- showed that ‘varied field managements resulted differently,
- ¥ t.a |.rr|g.at|on after heading. Trial at Tatsun was conducted und
planting and irrigation on time. neer eerty
__ The .result showed that correlation coefficients between yiefd and heading d
plant t?enght, fertile spikes and test weight were positive and highly si nififa o
. T:al ?t Shiusui was conducted under regular planting date asr;\d no?:l:igation
Ze:(;inea:mg. The rt_esu It showed that the (_:orrelation coefficients between yield and
g days, maturing days and plant height were negative and significant. How-

3. Esti itabili eny Re
_stlmates on Heritability of F5 Progeny and Selection Criterion on Reproduc-
tive Characters of Early Generation of Wheat

) "Icnbf:.rder to estimate selection index for breeding, a study on the broad sense
erita i [
f 7: ity of agronomic and yield component characters of 7 F 5 progenies crossed
rom i i

parents were_ conducted. This experiment was carried out in Taichung. The
results were summarized as follows: E

1 ) . . L3 .
). The modes of gene action on heading days and plant height appeared in near

n C . .
ormal  distribution showing polygenic-additive effect. Estimated mean of
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heritabilities for both traits were highly significant with a range from 70% to 94%.

Moderately high heritability for harvest index was estimated with a range from
57.9% to 64.4%. :
2). The experimental results in two crosses of CI11-17xW.T.S. No.1 and C111-68x
W.T. No. 33 showed that the genetic effect were negative with highly significant
between heading days and grain yield but positive with highly significant between
flag leaf width and grain yield, 1000 kernels weight and grain yield, harvest index
and grain yield. Using reproductive characters as dependent variables and other
agronomic characters as independent variables, a multivariant analysis was con-
ducted by multiple regression equation. The results indicated that the improvements
of selection in kernel numbers per spike, kernel numbers per spikelet and grain yield
of these two crosses were on genetic effect in Foy early generation. But the selection
criterion for grain yield improvement. on harvest index of these two Fo crosses,
showed highly significant effect. Since high correlation existed between grain yield
and harvest index, grain yield may be improved indirectly by improving harvest

index.

4. Grain Yield and Quality of Spring Wheat Grown in Different Years

This studies dealt with the grain yield and quality of 100 spring wheats grown
over three years (1978-80) in Taichung. The results were summarized as follows:
1. Stepwise multiple regression analysis was made taking grain yield as dependent
variable and other agronomic character as independent variables. The results showed
that earlier heading date, higher. plant height, higher grain fertility, greater kernel
weight and voiume weight contributed significantly to the grain yield. :
2. The high positive correlations between protein and dry gluten contents as well as
between dry gluten content and baking volume were observed. The baking volume
is mainly determined by glutenin content in flour. Although high protein content
can't fully express the high baking quality, it is still a useful selecting index in wheat

breeding program.

E. Triticate .- R TTI LR
1. District Yield Trial of Triticale Lines

A total of 11 triticales lines was involved in this experiment conducted at Taya
and Hsinyi. The results were summarized as follows. .
1. Taya plot was in paddy field area and Hsinyi plot in upland area. Due to
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q_ifferent environmental factors the characters of triticales became very differ
he average heading days of triticale in Hsinyi was 20 days longer than that of ?I'ent.
apq ‘the average yield in Hsinyi (2,138 kg/ha) was 870 kg/ha higher than th aya;‘
jya. The results showed that Hsinyi was suitable for triticale e
| T-11-196 performed the best among the 11 tested lines ;n both areas. | i
yield- was 2,262 kg/ha, namely 40% outyielded the check variety Taicf:l;n;s‘?lrja;n

Thg'T—1 1-19(:‘! was 133 days from planting to maturity and 106 c¢m tall. The. lin
may fit the winter catch crop season. . ke

Y_ield Trials of Newly Bred Triticale Varieties”

;Th.us exl'per.iment showed that all the variances of ‘agronomic characters of th

_I_i-.\./vere significant. The correlation coefficients between yield and maturing d y
f_t-'._hélght and fertile spikes were all highly and positively significant. The agv o
te! .\:.v'\.:r_enght and fertile rate of triticale were still low and resuited in Ic;w ield etli]ge
aturing dates of triticale were too late to fit it as a winter catch cropy So.eari\e/

.l..E!.'.l'ty, -hlghly fe.rtlie rate and high yield were the important characters to be
proyed in our triticale breeding program. |

Job's Tears - : . :
Elanting Density on the Growth of Job’s Tears

ﬁu-fnlt.)c:: pla?tmg density in pa_ddv 1“ield‘ resulted in increased fertile tillers, spikelet
t ) gra-ln number and unit grain yield. The plant height and total yield were
q;;;ir;)sr;:c;?:s;cso ’fc:e mcrfaase of vield compor?ents. From the results of polymonial
:: ﬁéddy.ﬁe'd e ,res e optimum [f)!ant pop-uiatlon was 125,000 plants per hectare in
_.:_difﬁcmt S h[iaer::t ’Folctihe hlqhest grain yield. Under dryland conditions, it was
f'ﬁ:."p-oor o poorgs yc;ef b.v.hlgh plant density. Higher planting density resulted
:._c_o_mpetiﬁve ef,fects Tiee . :;:c;f;c:m?: Ijss f-ertile tillers per plant owing to more
o ects. jo ing density was 50 x 20 ¢m or 60 x 1

:_:-'fz: ;T Lwo' cu l.twated f:Ol'l.dI‘tlonS we.re concerned, the'job’s tears was more :dz:t.a:!:
Nk gnh planting density in paddy field than in dryland field.

: 2 «:Cultural Method of Job's Tears

. _Jobr . . } . ) |
__ s tears grew well in paddy field. The proper time for transplanting of
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seedling is 25 days after sowing for the first crop and 15 days for the second crop.
Direct seeding yielded 2.24-2.87 tons/ha of grain, which was 75-87% less than that
of the transplanting. This is because that the germination and seedlings of job's tears
are easily damaged by the flooding during seedling stage.

G. Buckwheat T . .
1. Newily Introduced Buckwheat Varieties

Twelve exotic buckwheat varieties were introduced to Taichung DAIS. This
observation trial was conducted for the investigation of their agronomic characters
and yield potential. The result showed that all exotic varieties were shorter than
729 cm and matured 16-31 days earlier than the control, Kao-sha. The grain
yields of Shi-nung 1 and Hokaido were 34.8% and 18% higher than the check variety,
Kao-sha (2,055kg/ha), respectively, however, others were 15.4% to 59.2% lower

than control.

2. Planting Dates and Furrowing Practice in Buckwheat

Experiments were conducted on Oct. 1, 1983 with a sequence of 15-day inter-
val. The result showed that early planting induced higher grain yield for having long
vegetative growth; white early flowering resulted in low grain yield when the piant-
ing date was later than Nov. i1, 1983. Kao-sha is more suitable for early planting
than Feng-ten 1. - .

Four furrowing methods, namely: normal-tillage (NT), semitillage (ST}, non-
tillage with rice straw coverageé (NTRS), and non-tillage with rice straw ash coverage
(NTRA) were designed to identify the best cultural practice in production.

The result showed that owing to have better germination rate and more unit
plants, ST practice gave higher grain yield than other practices. :

H. Edible Canna- . - .- S
1. Yield Trial of Edible Canna Varieties

Yield trial of two edible canna varieties, green leaf and red leaf were planted in
The result showed that tuber yield seemed signi-
in general, more canna tubers

two locations in Taichung area.
ficantly affected by soil fertility and soil texture.
were produced from fertile soil. 1t caused early maturing and low tuber production
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as |t was grown in sandy soil. Red leaf variety produced more tuber with rich starch
g‘Qﬁtent as compared to green leaf variety.

““Edible canna was significantly influenced by soil texture and organic matt
c_o.r'atent (OM)}. In general, edible canna produced 12.09%-50.47% more tub:JI '_‘-"'
??_r_’dv loam with higher OM. However, as compared with green canna, red ca:'nm
pqssg;ed higher yield potential under water stress condition. Besides'red i
a_I_soproduced 2.3%-3.4% more starch than green canna {16.3%-17.8%) ' o

Planting and Harvesting Dates on Tuber Yield of Edible Camﬁ :

(Enfeerl and red edible canna cultivars were planted in four growth periods at one-
th5 u;'gasr;al I\;:)(:[n Dec. 186, 1981. High canna tuber yield was obtained by
ec. 15, - | canna plants died before Jan. 1, 1983. It can not survive to
oV r_\__:y_mter. Besides, the new shoots producedas it was harvested on Mar. 15, 1983

:.:g’_c:.arch content of canna was affected by growth period. Higher star.ch clont -
5 thained by the shorter growth period and the lowest starch content of o
as obtained on Mar. 15, 1983. e
...Equr_planting dates in combination with four harvest dates in a 15-day interval
e‘rg. de_s:gned to evaluate the effect of planting and harvesting dates on the tubEI

Hct:on of edible canna. The result showed that early planting {Dec. 16 198;;
4 pot help tuber vyield as compared to the late planting on March -16 ’ 1982

_w;eVEr, late harvest {March 15, 1983} obtained higher yield in tubers'but :
vggr. starch content than that of early harvest one. |t is suggested that cannagc')t
r _gc‘:essary to be planted in winter, but harvest before the spring season is necessar\:S

3'._.':'.Planting Density on Growth and Tuber Yield of Edible Canna

- .A.yield jcrial consisting of six individua! spaces (30, 40, 50, 60, 75, and 90cm}
_____r_c::’_nl:;:eijre\:;th a row distancg of 60 crn was conducted at two locatic;ns. Among
e rn.ents, 60 x 30 resulted in higher plant height and more tillers and
g er tuber yield. However, starch content was inversely correlated to tuber yield
__AI_t_.hc.)ugh dense planting treatment (60x30) produced 24.15% more tuber th yth .
q_f_thll‘lu planting {60x90}, it reduced 2.31% starch as compared with the latter e
ln Soil fertility influenced the tube.r production and starch content of edible canna.
L general, more tubers were obtained from fertile soils and the proper planting

Lo .




4. Tuber Size and Planting Depth on the Growth and Yield of Edible Canna

An experiment consisting of four tuber sizes {200, 100, 50 and 20 gm} com-
bined with three different planting depths (10, 5 and 0O cm) was conducted at 2
The results showed that the larger the tuber was planted, the higher the

locations.
tained. Since soil moisture was quite different in the 2 locations,

tuber yield was ob
it indicated that deep planting treatment (10cm} induced more tuber to ger-

minate under water stress condition. However, there was no significant difference in
starch content among the planting depths.

Big seed-tubers resulted in tall plant and higher tuber yield. Deep planting
delayed the emergency of canna bud so as to decrease the tuber yield. However,
tuber size and planting depth did not have significant effects on the starch content
of edible canna. The better cultural method for edible canna is to select big seed-

tuber and shatlow planting.

5. Studies on the Agronomical Characteristics of Edible Canna Tuber

Two local edible canna cuitivars, i. e. green leaf variety and purple leaf variety
were jnvolved in this experiment to evaluate their differences in tuber characteris-
tics. The results showed that purple leaf variety yielded 1205.4 gm/plant of tuber in
fresh weight which was 133.0% better than that in green leaf variety. The agronomi-
cal characteristics of tuber number, tuber fresh weight, tuber moisture content and
crude starch extraction rate found in purple leaf variety were 20.9/plant, 55.6 gm/
tuber, 66.4% and 22.9%, respectively and those in green leaf variety were 10.0/
plant, 49.9 gm/tu ber,55.7% and 13.5%. However, the better tuber germination rate
(61.8%} and seedling growth rate {0.96 cm/day) found in green leaf variety seemed
to be the reason why the farmers accepted it as a popular cultivar. -

1. Soybean : : : :
1. Root Activity and Photosynthetic Rate on Grain Yield of Soybean

We evaluated the relationship among root activity, photosynthetic rate and yield
of soybeans. Excluding a-NA oxidizing act., P-32 absorption rate, root respiration
rate and succinate dehydrogenase act. were concurrently related with the photo-
synthetic act, of soybean plants. Moreover, soybean cuitivars with high grain yield
obtained high shoot growth, while the plants passed the pod-filiing stage, the growth
of plant height stopped earlier before this stage. In poor yield cultivars, plant
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ght _f:ontinuo_usiv grew, but the shoot weight stopped growing 5-10 days before
?g-_f_llllng, This sugg-;e.sted that higher root activity in pod-filling stage of soybean
i_.ants could be a sensitive indicator for selecting a high yield variety

Selection Index of Effective Rhizobi oni - o
jum Japonicum Ni :
Denitrifying Rhizobia p Nitrogen Metabolism of

_'_I'GP-042. is a_n indigenous effective rhizobia. Ascompared to ineffective strai

G:P~D42 mal-n-talned 70% {1.17 umole CoHy/plant/hr) of N fixing ability in 50 -
0 l -SpECIfic a;::tivities of nitrate reductase and nitrite reductase in TGP-042 e
ery a.q.tn_:ia and it produced NoO or N5 gas in anaerobic Durham tube. The av. _;"":‘3
ound in the rhizosphere of nodulated soybean wés reduced to 1.0 bh-14 73' "y
_wdence suggested that TGP-042 is a denitrifier and its effectivene.ss is c;or::::c:

to its tryptophane/IAA conversion rate in vi
. in vitro. Hereby, the a i
Q42 and combined nitrogen is deleted. riagonism between

:I_kali Production and Denitrification'Properti'e's of Rhizobium Japon'icum

.D.L:; o ‘C"OD rotation system, soybean cultivation in Taiwan is always followed
h‘édz?é /y! rice. Based on a five-year study, only 32.6% (8.08/24.80) of effective
ules/plant was measured in 616 localities. Sin i i
. ce soil was immersed for ab
onths before soybean plantin i rabout 6.7
on g, the failed revealed low nodulati i
o _ ation and resulted in
55:’_(;3_; IZfObla popgulatt-on by 6,309-63,085/gm soil around the V4-R5 developmental
s?du; sg{ybean rhizosphere, Besides, acidic soil condition {pH5.6} and high
lual nitrogen content (44.9 et ianifi L
diation. (44.9ppm) were statistically significant to inhibit the
“ Ho o ) .
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t pH4.0). These rhizobia can produce more _
o ' ore crude polysaccharid
o shorten their lag phase when i i Y arice %0 93
- they were in acidic conditi i
i e : ition. This was the reason
é._OH\I DMH variation in rhizosphere were usually 0.4 unit higher than that of surface
0il: - Moreover some isolates {30/616) with denitrificati ili
Ee denitrification abilit Id sti i
s > » y could still main-
f_ﬁ_C_ertain N5 fixing ability (CoH4 reduction ability) in 50 ppm NO3-N soil

4. Denitrifying Rhizobium Japoni |
g Rhizobium Japonicum ; ;
-, Soil Fertility - P on. Soybean-Maize Cropping System and



TGP-042 is an indigenous nodule bacteria (Rhizobium japonicumy), which was
isolated from Kao-Ping area of the southern Taiwan. The objectives of this study is
aimed to evaluate the influences of soybean inoculation and ammonia fetilization on
soybean-maize cropping svsterh. Results are summarized as follows:

More nitrogenase activity (2.64 umole CoHo ., / plant / hr} was detected in
Taichung 4 soybean nodules. On the basis- of seedling growth and chlorophyll
content, the difference was insignificant between nodulation treatment and 20 kg/ha-
basal N application one. According to the previous report, TGP-042 was a denitrify-
ing bacteria, therefore, it maintained 82 .29, of nitrogenase activity when 20 kg/ha
basal N was applied. L

TGP-042 supplied 13.8 mg per plant of biological fixed nitrogen (BFN). How-
ever, this unit plant'BFN reduced to 2-2.0 mg in proportion to the increase of 20-60
kg/ha ammonia fertilizer; and 22.3-35.0 mg N per plant due to ammonia fertilization
(AF) was also in paratlel to the increase of ammonia application rate. This suggested
that more AF stayed in shoot to induce higher vegetative growth; otherwise, more
BEN in nodulated plant might be translocated to the pods. '

Soil factors varied at soybean harvest, i.e. soil pH was 0.45 unit higher, organic

" matter was 0.52% lower, PoOg was 24.5 kg/ha lower and K5O was 5.9 kg/ha higher.
Soil total nitrogen in nodulated plots significantly increased for 0.02-0.05% which
was consistent with 2.03-4.12 ppm of soil available nitrogen increase. The growth
effect of residual nitrogen due to previous soybean crop was the same as suppling
with 20 kg basal N to 20-day maize seedlings.

Based on the soil available nitrogen variation during soybean-maize cropping
system, maize may absorb 13.2—33.4 kg/ha of residual nitrogen.  Treatment of
inoculation with TGP-042 ‘and 20 kg/ha basal N was rather out-standing which
remained 33.4 kg/ha N and yielded 3.23 ton/ha of maize grain.

Hence, the cropping system in central Taiwan may be suggested as ri'c'e-sovbeari—
maize. Besides, inoculation with denitrifying effective rhizobia and supplying 20
kg/ha basal N for soybean planting is necessary.

5. Root Activity and Pho’tosy'nt'h'esis' on Grain Yield of Soybeans

This expefiment ‘was conducted to evaluate the relationships arhong‘ root ac-
tivity, photosynthetic activity and yield of soybeans. Except a-NA oxidizing
activity, P-32 absorption rate, root respiration rate and succinate dehydrogenase
activity were concurrently related with the photosynthetic activity of soybean
olants. Moreover, soybean cultivars with high ‘grain yield gave high shoot-growth
while plants were pod-filling and the growth of plant height stopped before this
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__s'_t'age.i.. 1n_ the low grain vyield cultivars, plant height continuously increased, whiie
oot weight stopped 5-10 days before pod-filling. It is suggested that the high root
act'_\f.”ty of soybean in pod-filling could be a reliable index for grain yield selection

Labor-saving Cultivation in Sorghum, Soybean and Corn Production

The objectives of this experiment were to find out a good cultivation practice
for saving labor in sorghum, soybean and corn.

The results showed that yield and net profit of both sorghum and corn could be
Qased significantly by means of irrigation and fertilization during growth stages
owever, as far as the net profit and labor cost were concerned, the cultural ?ac:
:.e.:;.;._{.i_n.cl:luding non-tillage, irrigation and fertilization in sorghum" non-tillage E:'i
n, fertilizati_on and pest controd in corn were the best. The s:tudies ongsé)vbeiar;

\{gtlon during summer crop showed that non-tillage with fertilization but with-
yyggd and pest control may save the fabor cost,

f[doding Resistance of Tainung 351 Corn

A new high vyield corn variety, Tainung 351 was released recently to provide as
u__??ltute crop for paddy rice. Evaluation was made to study th;a flooding resist .
s._l._zty of this variety., As compared to local varieties, Tainan b TainaE:l 11 a“;
'_I'_a__lman 16, Tainung 351 germinated well in a wide soil moistur:e range betwaen
{%5.2% to 86.2% of maximum holding capacity (MHC} and those local varieties oneln
h.ow.ed 9ood germination at 72.7% MHC. Taichung 351 also got 45.0% high :
germination rate than others after a 2-day flooding treatment. It was 1.‘ouund ihe;
(:I.a.02 seed-coating could not improve the low germination caused by flooding :

_: d'jf'f However, Ca05 coa_ted seeds reduced microorganism infection by 41.3%. While
i eu:ent ages of seedlings were under a 5-day flooding treatment; 10-days-old
_ g_gedllngs were more sensitive to water logging than the others. Flood'ing treatment
»caused the wilting of lower leaves and yellowing. In conclusion, Tainung 351 has

“ been i
e .proved to- be more resistant to water logging and was suitable as a substitute
: _c_rop in paddy field than locai varieties.

- Cropping Pattem [mprovement for Rice Substitution Crops in Paddy Field
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In order to find out an optimum rotation system for growing upland crops in
paddy field, some @xperiments were designed to study the efficiency of six substitu-
tion crops for the 1st rice crop season and eight crops for the 7nd season on their
yield and net profit.

The results indicated that job’s tears was the best substitution crop for the 1st
crop in paddy field due to its highest net profit, then followed by corn and sorghum.
For the 2nd crop, the better substitution crops were soybean, corn and peanut. All
of them gave higher net profit than rice. Therefore, in order to achieve the objective
of reducing rice production and to obtain high net profit, the su ggested crop rotation
systems are. rice-soybean-wheat, rice-green manure-corn, rice-peanut-fallowing, and
rice-sorghum-wheat.

4. Studies on the Cropping Pattern Changes in Low-Yield Paddy for Dryland Food
Crops : :

To evaluate the possibility for changing the cropping system in lower yield area
of rice, experiments were conducted in Tachia and Sensi, during the 1984 crop
seasons.

The result showed that sorghum and corn are the ideal crops as a substitute for
the first crop of rice in Tachia. The pattern of sorghum-sorghum (ratoon)-corn may
be the best cropping system to replace rice production in this area. However, the
crops used in this experiment can not replace rice crop in Sensi.




