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Table I. The experimental data of seed productions along the East-West Highway
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REPORT ON EXPERIMENTS IN SELECTED VEGETABLE
PLANTATIONS ALONG ROADSIDES OF THE
EAST-WEST HIGHWAY (Part I)

by
Pe-NIEN LEE and CHING-WU SHEN

SUMMARY

1. We are in need of large amount of cool season vegetable seeds, but it can
only be imported from abroad. Various efforts of experiments had been made by
several agricultural institutions and governmental organizations, none of them, how-
ever, has good result due to the limitation of high temperature in Taiwan.

2. There is certain land which can be cultivated along the roadsides of East-
West Highway at the altitude from 1,200-1,800 meter. It is adaptable for the cool
season vegetables, because the weather is cool and irrigation can be made.

3. Based on the preliminary experimenis, we understand the temperature in
summer rises very slowly at places 2,000 meter above sea level, it is the right time
for ﬂowering and fruiting, but it is also the season for heavy rain. The quality and
quantity of harvest, therefore, are badly influenced.

4. At the altitude of 1,600-1,800, harvest of seeds can be expected because tem-
perature rises faster and heavy rain comes later than the scheduled harvest time.

5. It is concluded here that despite there is not too much cultivatible land along
the above said altitude, a well-planned vegetable development busingss is still very

hopeful. The problem of the seed supply with great quantity annually of cabbage,
pe-tsai, and potato can be solved.



FIELD EXPERIMENT ON FERTILIZER APPLICATION IN
CITRUS ORCHARDS

(First Report)
by

T.F. CHiu, S. LiaN and C.S. Hsu

Citrus industry in Taiwan has been developing gradually after the war, and the
export of citrus fruits to Canada, Singapore, Korea and Philippine etc. in recent years
has been increasing. This indicates the possibility for citrus to be a promissing crop.
It is estimated that the annual production of citrus fruits in Taiwan at present is
about 35,000 tons and the acreage of citrus orchard is about 5800 ha.®0 which is
expected to increase yearly.

Plentiful citrus harvest in an unit area hinges much on the technical management
of the orchard, in which fertilizer practice plays an equally important role as pest
and disease control and other cultivation techniques. We are frequently to find
unreasonable fertilization at citrus orchards affecting its fruit yield and quality.
However, the lack of experimental data on citrus fertilization caused by the difficulties
involved in the experimentation of perennial crop make the farmers poorly provided
with knowledge in using chemical fertilizers for its production, consequently the
fertilizer allocation® for citrus conducted by the government seems not ideal.

To meet the demand mentioned above, this experiment has been undertaken since
January, 1958, which will provide the optimum fertilizer ratio for soils with similar
conditions to this experiment, and at the same time the effect of trace elements on
citrus will also be clarified. Furthermore, by a long term experiment the effect of
fertilizer upon fruit quality and storage will be acertained. Ponkan variety which is
the most favourable one among citrus crops was selected as an object crop and field
experiments were laid out at Shinpu and Yuanlin, representative of its production in
Taiwan. '

METHOD OF EXPERIMENT

1) Experimental treatments:

Fertilizer treatments are shown in Table 1, using ammonium sulphate, calcium
superphosphate, potassium chloride as N, P, K sources respectively. As the treatments
were designed to determine the deficiency of N, P,K in the soils as well as the effects
of trace elements, the amount of fertilizers applied were actually more than sufficient.
The amount of nitrogen was estimated on the basis of the fertilizer practice made
by the local farmers as shown in Table 2.
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Table 1. Experimental treatments

Name of plot Treatment
a. PK No N but P,K are applied
b. NK No P but N,X are applied
c. NP No K but N,P are applied
d. NPK N, P,K are applied (check plot)
e. NPK & T.E. N, P,K, Mg application and trace elements spraying

Note: 1. At Yuanlin experimental locality, 1.2kg of soybean cake per tree per year at all plots
was applied in January in addition to the chemical fertilizers according to the local
conventional practice.

2. In the treatment e, two kinds of trace elements, i.e. zinc and manganese were applied
by foliage spray twice a year in May and September, using 0.525 solution of Zn SO, and
MnSO,. In addition, one pound of MgSO, per tree was applied in January every year.

Table 2.. Amount of fertilizer applied

Locality N P205 K20
R 300 kg/ha 200 kg/ha 250 kg/ha
Shinpu orchard
600 g/tree 400 g/tree 500 g/tree
400 kg/ha 250 kg/ha 300 kg/ha
Yuanlin orchard
800 g/tree 500 g/trre . 600 g/tree

Note: It was estimated on the basis of 500 trees per ha.

Fertilizers were applied in bands by hoeing ditchs up to a depth of 2 or 3 inches
at both sides of tree trunk. Broadcasting is also an common practice in some orch-
ards, but band placement were made all the time in this trial. The amount of
fertilizers per tree were measured accurately by suitable vesseles.

2) Experimental design and locality:

Three localities for field trials were set out where the growth condition and tree
age of citrus were uniform. One place is in Yuanlin fown and two places in Hsinpu
town as shown in Table 3.

Table 3. Localities of experiments

Chawmen, Hsinpu (20 year old tree of citrus ponkan grove)
Taping, Hsinpu (18 year old tree of citrus ponkan grove)

Yuanlin ( 9 year old tree of citrus ponkan grove)

Randomized block was adopted with five replications in all experimental localities
except in Taping where only four replications were permissible. Each plot consists
of four experimental trees with one guard tree placed between two neighbouring
plots.

It was reported by Pearce® that eight trees provide a more effective plot size
for citrus experimentation owing to the fact that the more variation is involved in
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the individual tree than in its position. However, as no adequate field is available
to accommodate a large number of such plots, a compromise was made to give four
trees for an unit plot.

3) Time and proportion of ferilizer dessing:

Most of the citrus growers applied chemical fertilizers twice per year in January
and May and night soils several times according to ‘their conventional practice. A
proper fertilization is shown in Table 4 as recommended by Yakujitera® on which
this experimental desighn was based.

Table 4. ‘Time and proportion of fertilizer application

N PO KOs

January 5096 402 3092

May 2525 402 5024
August 2525 2025 2025

4) Items invesigatted: ' R

A. Field records; Records were taken on fruit yields and their number

B. Leaf analysis;

Method of sampling: 20-30 matured leaves from every single tree which are at
the position of 3rd and 4th leaves from the apex of twigs were taken, and the leaves
from the same treatment in two blocks were combined to make a composite sample
for chemical analysis. (I & II blocks, III & IV blocks, two replications) Times of
leaf sampling were March, May, June, August and November.

Analytical method: Leaf sample was prepared according to Piper® and analysed
on N, P, and K, i.e. Micro-Kjeldahl method for N, Molybdenum-blue method for P¢®
and flame ‘photometric method for K@,

Soilt test: Soil samples were taken before fertilizer dressing and total N, available
P and K, organic matter content, texture, and pH were determined.

RESULTS AND DISCUSSION

Soil Conditions

The soil conditions of Yuanlin experimental locality is quite different in com-
parison with that of Hsinpu. The former is slate alluvial soil with specific characters
of paddy fields, such as high underground water level, (40-50cm in summer season
and 70-80cm in winter season), fine texture, high fertility and neutral reaction, while.
the later is yellowish brown latosol which is developed on rolling hills and the parent
materials are sandstone and shale. It is characterized by relatively dry condition,
low fertility, coarse texture and acid in reaction. The description of the soils is
shown as follows.
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Table. 5. Chemical and physical properties of soils

Location Depth pH N2z | O0.M.% %;7}1:' i;?hf Texture| Clay% | Siltes | Sand2s

. 0-15cm 7.1 0.126 1.32 12 180 Si. L. 18 62 20
Yuanlin

15-40cm 7.2 | 0.083 0.96 12 | 160 C.L. 31 48 21

Chawmen, 0—15gm 53 | 0.092 0.51 7 70 S.L. 11 30 59

Hsinpu |15 40cm| 53 | 0052 | 031 5 70 | S.L. 10 28 62

Taping, 0-15cm 55 | 0.075 0.57 7 | 70 S.L. 15 32 53

Hsinpu 13 49cm 52 | 0.048 0.49 7 50 ‘| S.L. 18 28 54

The soil analytical works were made by the routine methods at this laboratory,
e.g. pH: glass electrode pH meter, Total N: Kjeldahl method, Organic matter cont-
ent: Potassium dicromate titration, Available P & K: Peach and English’s metod,
Mechanical analysis: Hydrometer method etc.

Effects on Yieids

The‘ data of fruit yields in the first year trial at three localities are show in
Table 6, 7 and 8. The plot which received complete fertilizer of three elements was
taken as a check. According to the statistical analysis, the effects of treatments were
found to be insignificant. However, the adverse effect induced from lacking either N
or K could be perceived. In other words, the application of N and K in combination
seemed to increase the fruit yields in all the experimental orchards. More time will
be needed to detect if a significant trend is developing in those orchards. But judg-
ing from the result of the first year trial, nitrogen will be undoubtedly expected as
the most essential element effecting fruit yield, and potash will come to the next. The
effect of phosphate is still obscure.

Table €. Fruit yields in Chawmen orchard kgs/plot (4 trees)

Treatment/Block 1 I il N A Total Index
a. PK 2137 2234 287.9 .156.7 240.6 1,122.4 89
b. NK 296.7 278.3 326.0 217.6 271.3 1,389.9 111
c. NP 176.4 262.5 313.6 288.8 1185 1,159.7 92
d. NPK 311.7 211.0 182.4 312.1 238.7 1,255.8 100
e. NPK with T.E. 300.0 190.7 282.7 262.5 240.8 1,276.7 102

L.S.D. among treatments, N. S.

Table 7. Fruit yields in Taping orchard kgs/plot (4 trees)

Treatment/Block I I I N Total Index

a. PK 51.0 1111 120.3 - 68.4 350.4 86
b. NK 1356 73.9 128.9 119.2 457.6 112
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57.8 292.6 | 71

| | |

c. NP 875 | 670 | 803 |
. NPK 150.7 } w02 | 751 | 1347 409.7 100
e. NPK with T.E. 1607 | 1402 ] 55.1 s 85.1 441.1 108

L.S.D. among treatments, N.S.

Table 8. Fruit yields in Yuanlin orchard kgs/plot (4 trees)

Treatment/Block I I " N A Total Index
a. PK 1415 220.2 1744 13.7 284 578.2 66
b. NK 146.0 2474 366.8 54.4 35.1 849.6 87
c. NP 218.1 283.1 379 56.6 55.8 671.5 77
d. NPK 257.3 276.9 244.2 41.2 53.2 872.7 100
e. NPK with T.E. - 1564 234.6 202.0 51.5 150.1 794.5 91

L.S.D. among treatments, N.S.

Table 9, 10 and 11 presented in below are the mean yields and number of fruits
per tree and the mean weight of unit fruit. It also shows that nitrogen and potash
are the evident factors effecting on yields and number of fruits. ‘The effect of ferti-
lizers upon the weight of unit fruit was not so apparent in those orchards except in
Yuanlin where the weight of fruit was decreased considerably by the unfertilization
of nitrogen. In general, the size of fruit was the largest in Yuanlin, the medium in
Chawmen and the smallest in Taping. The water content of soil may be considered
as a main factor for this difference, e.g. Yuanlin orchard producing the Largest
fruit size had the highest water content due to its paddy field character, Chawmen
orchard situated in a humid valley produced the medium size, and Taping orchard
located in the most arid soil condition had the smallest size. It is expected that the
experimental treatments may influence not only upon the yields but also the fruit
size after a long term trial.

Table 9. Yields of fruits per tree (kgs)

Treatment/Location Chawmen Taping Yuanlin Mean Index
a. PK 56.12 2192 2841 35.48 81
b. NK 69.49 28.58 4248 46.85 106
c. NP 57.99 18.38 33.58 36.62 83
d. NPK 62.79 25.60 43.64 4401 100
e. NPK with T.E. 63.83 27.57 39.73 43.71 99

Table 10. Number of fruifs per tree

Treatment/Location Chawmen Taping Yuanlin Mean Index

a. PK 308 138 141 196 85
b. NK 382 189 173 248 108
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c. NP . 308 | 103 142 | 184 80
d. NPK 3 170 184 | 229 100
e. NPK with T.E. 5 | 164 we |2 99

|

Table 11. Average weight per fruit (gs)

Treatment/Location Chawmen Taping Yuanlin Mean Index

a. PK 182 159 201 180 o4
b. NK 181 150 244 192 100
c. NP 188 177 235 200 104
d NPK 187 | 150 237 191 100
e. NPK with T.E. 184 167 228 193 101

The use of chemical sources of nitrogen has increased postwar as compared with
that of concentrated organic sources such as soybean cake, peanut cake, fish meal
etc. which are used at present extensively as feed for liveétock and their prices are
accordingly much expensive. Nevertheless, the growers in yuanlin still use them
more or less now owing to its high intensive cultivation. Due to this reason, 1.2kg
of soybean cake per tree per year in all plots were applied in Yuanlin experimental
orchard, but none was applied in Hsinpu orchards where citrus trees are pianted on
hillsides in a comparatively extensive way. The amount of chemical nitrogen dressed
in Yuanlin reached as much as 800 gs per tree excluding the organic nitrogen, whereas
in Hsinpu it was merely 600 gs. o '

The problems of phosphate and potash fertilizations has been neglected by most
of the citrus growers. However, the allocation of ammonium phosphate by the
government in recent years that are welcomed by the growers are supply considerable
amount of phosphate to oschards. The use of chemical potash fertilizer is still re-
stricted to a few growers, consequently the supply of potash may mostly come from
night soil and compost which are conventionally used.

The plot received trace elements, i.e. Zn, Mn, Mg in addition to N,P,K, had
negligible effect in comparison with the check plot. The application of magnesium,
calcium or trace elements in orchards are a common practice in foreign countries
especially for Zn, Mn, and Mg (8). In some Taiwan orchards, the chrosis caused by
nutrient deficiencies actually occur. Some symptoms had certain points of likeness to
mottle leaves of zinc deficiency have been observed by the authors. Therefore the
occurrence of trace element or secondary element deficiencies in Taiwan orchards
seem to be possible.' In spite of the fact, no these elements other than N,P,K are
conventionally applied as fertilizers in local orchards. However, soil dressing that is
made after harvesting biyearly or triyearly by some skilful growers acts an important
role in citrus cultivation. The beneficial effect of soil dressing might have been
partially due to the increase of some nutrients other than N, P, K. It may be attributed
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to the soil dressing that traceelements are ineffective in those experimental orchards.
The growers have conducted this practice in preceeding years in those orchards.

Effects on Nutrient Contents in Leaves

Extensive studies on the foliar diagnosis in estimating the fertility status of- soils
and nutritional requirements of crops have been made by many workers®. They
have shown that the leaf analysis was a valuable aid for diagnosing deficiency or
excess of the nutrient elements. These chemical studies have been directed more and
more toward assigning a significance to the various levels of nutrient elements in
plants as’they relate to sick and healthy plants.

Some studies on pineapple®V, tea®®, rice®™ concering foliar diagmonsis were
reported in Taiwan although leaf analysis was not yet used successfully in making
more effective fertilizer recommendations.. Leaf analysis of citrus®® was also conducted
in Taiwan but not for diagnosis purpose. In foreign countries the suceessful result
of leaf analysis on citrus was obtained and its value was being recognized by growers
not only as a means of identifying nutritional troubles in citrus, but as a means of
knowing their nutritional status so that serious deficiencies can be prevented.

The. present paper reports the results of preliminary studies on the citrus leaf
diagnosis regarding the relation of the nutrients contents in leaves to the fertilizer
treatments and times of sampling. All leaf analyses were made duplicate and all the
percentage were reported in a moisture free basis. The data are shown in Table 12,
in which the following observation were made.

According to the statistical analysis, the effect of treatment on the nitrogen cont-
ent of citrus leaves was found to be significant; ‘the leaves of the no nitrogen plot
were generally low in total nitrogen content as compared with that of the complete
fertilizer plot or other treatment plots. It was also found that the leaves of the no
phosphorus plot were also somewhat low in P content at Taping locality, but other

Table 12a. Effects of fertilizer treatments and time of sampling on the
nitrogen contents in citrus leaves (mean N %)

Locality Qﬁgnifg Trea) pg | NK NP | NPK } T B +|Average L.S.D.
I
March 278 | 298 | 274 | 288 | 28 | 285 :
May 297 | 343 | 333 | 341 | 339 | 330 | Among times of
) : sampling**
| June 251 | 314 | 330 323 | 332 | 310 59 0.10
h : 1% 013
Chawmen | 5 st 272 | 323 | 316 | 311 | 324 | 309 Imemg’mm time
b 277 | 31 : 09 : : * treatment,*
November 0 | 307 | 30 316 | 3.03 {reatmen
Average 275 | 317 | 312 , 314 | 319 | 307
L.S.D. Among fertilizer treatments ** 5% 0.10
124 013
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March 2,68 V 275 { 235 | 244 | 246 | 253
? . Among times of
May 280 | 300 | 288 | 301 | 276 | 289 Amone i1
‘ June 284 | 317 | 305 | 310 | 292 | 301 ?v/A 8’%
Taping | 4 gust 281 | 329 | 315 | 340 | 286 | 310 | [nieraction: time
November 298 | 302 | 316 | 313 | 294 | 304 | xtreatment, N.S.
Average 282 | 304 | 201 | 301 | 278 | 291
L.S.D. Among fertilizer treatment ** 525 0.12
1% 017
March 288 | 285 | 275 | 28 | 290 | 285 )
May 323 | 318 | 321 | 328 | 325 | 323 | Among times of
sampling**
June 309 | 32 | 317 | 324 | 319 | 319 5% 8'(1)3
i 100 ..
Yuanlin | oust 298 | 307 | 306 | 295 | 300 | 303 | o012 .
November 320 | 322 | 303 | 319 | 301 | 312 | Xtreatment, NS.
Average 307 | 311 | 304 | 311 | 308 | 3.08
L.S.D. Among fertilizer treatment N. S.

experimental localities showed evidently no offect of fertilizer treatment on the P
content in leaves. The effect of fertilizer treatment on the K content in leaves has
not caused significant. It is expected that the significant effect of each fertilizer
treatment on leaf composition may be brought about after a somewhat longer term
of experiment.

Table 12b. Effects of tertilizer treatments and time of sampling on the
phosphorus contents in citrus leaves (mean P %)

|
: ]Time of /Trea- - NPK | |
Locality 'sampling tment PK NK . NP NPK T ]_Ei—f—lAvera\ge’l L.S.D.
March | 0155 | 0155 | 0153 | 0150 | 0.162 | 0.155
May 0.202 | 0196 | 0.189 | 0.177 | 0.183 | 0.189 A5f§/°n% (mes,™*
June 0183 | 0180 | 0159 | 0.163 | 0168 | 0170 | 1% 0015
Chawmen |, gust 0.156 | 0146 | 0.142 | 0148 | 0157 | 0.150 I;‘Eﬁ;gfg‘;ﬁt tne
November 0152 | 0154 | 0.160 | 0151 | 0165 | 0.156
Average 0169 | 0166 | 0160 | 0158 | 0.167 | 0.164
L.S.D. Among treatments, N.S. -
March 0146 | 0146 | 0151 | 0141 | 0153 | 0.148
May 0.208 | 0.198 | 0207 | 0204 | 0.210 | 0.205 fg;m% (irmes, ™
‘ June 0171 | 0161 | 0159 | 0158 | 0.155 | 0161 | 12 0011
Taping | gust 0152 | 0136 | 0152 | 047 | 0149 | 0147 | 'pieraction: time
November 0176 | 0150 | 0167 | 0155 | 0.165 | 0.162
Average 0170 | 0.158 ‘ 0.167 ‘ 0.161 j 0.166 ‘ 0.164
L.S.D. Among treatment,* 52 0.008
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|
March 0154 | 0148 | 0144 | 0.154 | 0.148 | 0.149
ce | Among times,**
May 0176 | 0173 | 0185 | 0177 | 0174 | 0177 | Among time
| June 0143 | 0144 | 0142 | 0144 | 0143 | 0.143 | 1% 00085 _

Yuanlin | gy gust 0136 | 0136 | 0137 | 0136 | 0.143 | 0137 | ‘rieraction: tine

November | 0182 | 0165 | 0173 | 0.162 | 0.166 | 0.169

Average 0158 | 0153 | 0.156 | 0.154 | 0154 | 0155

L.S.D. Among treatments, N.S.

Table 12c. Effects of fertilizer treatments and time of sampling on the
potassium contents in citrus leaves (mean K %)

. |
. Time of /Trea- ; NPK i
Locality asmpling/ tment PN NK NP NPK T.ET Averagei L.S.D.
I
March | o086 | 093 | 096 | 091 | 095 | 093
.1 . 19° . . 1.1 Among times.**
May 1.19 1.24 1.19 1.16 1 08 ,7 595 0.067
June 1.21 1.16 1.22 147 1.39 1.29 12 0.()91
Chawmen | 5\ gust 111 | 102 | 099 | 106 | 094 | 103 | poteraction:
November 094 | 085 | 080 | 087 | 084 | o090 | treatment, N.S.
Average 1.06 1.04 1.03 1.09 1.04 1.05
L.S.D. Among treatments, N.S.
March 0.60 0.64 0.56 0.70 0.68 0.64
Among times,**
May 0.86 0.86 0.80 0.81 0.92 0.84 59 0.113
June 0.95 0.81 0.89 084 | 088 0.87 125 0.152
Taping Interaction: time
August 091 | 079 | 088 | 092 | 094 | 089 | treatment, N.S.
November 0.74 0.69 0.69 0.60 0.58 0.66
Average . ! 0.80 0.76 0.76 0.78 0.80 0.78

L.S.D. Among treatments, N.S.

March | 104 | 099 | 094 | 101 | 093 | o098
L1 ! 02 . . . . Among times,*
May i 1.15 i 1.0 1.29 1.16 1.04 1.14 59 0138
) June ; 1.29 1.34 1.18 1.10 1.10 1.20 Interaction: time
Yuanlin |y oust 110 | 107 | 110 | 101 | 095 | 104 | *treatment, NS.
November ’ 1.28 1.16 1.14 1.00 1.04 1.12
Average l 1.17 1.12 1.13 1.05 1.01 1.10

L.S.D. Among treatments, N.S.

In this study, leaf sampling were taken five times in the following months,:
March, May, June, August and November. The Table 12 reveals that the effects of
sampling time on the nutrient contents in leaves are apparent at all the experimental
localities. In general, the N, P,K contents in leaves were high in May and June, then
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decreased gradually and became minimum in March though there were some exceptions. .
The samples taken in March were old leaves and those taken in May were newly-matured,
so that the trend mentioned above would be responsible to the age of citrus leaves.

»

SUMMARY

Field experiments on the fertilizer application in citrus orchards have been con-
ducted in Sinpu and Yuanlin, the ponkan producing centers, since January, 11958.
Five treatments i.e., a) PK, b) NK, c) NP, d) NPK, e) NPK+Mg, Mn, Zn, were replic-
ated four or five times in a randomized block layout to determine the effect of
three elements as well as the trace elements upon fruit yields and the nutrient
contents of leaves. The amounts of fertilizers dressed were based on the conventional
application of the local farmers, and ammonium sulphate, calcium phosphate and
potassium chloride were used as N, P, K sources respectively.

Fruit yields and their number were recorded. Leaves were sampled five times in
a year. The results obtained in the first year trial are as follows:

1. Nitrogen would be expected as the most essential element affecting fruityields
and potash camé to the next. The effect of phosphate was still unapparent. The
average fruit yields per tree in the three localities and their indices were calculated
as follows; a) PK 35.5kgs (81), b) NK 46.8kgs (106), c) NP 36.6kgs (83), d) NPK 44kgs
(100), e) NPK+T.E. 43,7kgs (99).

2. ‘The effects of fertilizers upon the weight of unit fruit was not so apparent in
those orchards except in Yuanlin where the fruit size was somewhat decreased by the
unfertilization of nitrogen. However, the fruit size was differed greatly among these
localities, e. g. the mean weight per fruit in Chawmen and Taping were 184 gs and
160 gs respectively, while that in Yuanlin reached 229 gs. The difference might be
rather du to the water content in soils than the tree age.

3. The trace element plot had negligible effect in comparison with that of the
check plot. It is expected that the detection of significant effects of trace elements
may need a long term experiment. Some symptoms of trace element deficiciencies
occuring in other orchards seems to justify the necessity of trace elements apart
from this experimental result.

4. The N,P,K contents in the leaf samples taken from all the experimental
plots at different seasons were analyzed and it was found that the leaves in the no
nitrogen plot were generally low in total nitrogen content.
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Table 1. Description of Soils

i 2 ey 5 A & R K s
%catifﬁ :It{in?i 0%50%3 T%xtlf?e pH Orfnic Total AvdilableﬁNatgiielﬁs _
‘ Carbon Nitrogenl P | K | Ca | Mg
% % m }
BAL AN | WDEEE MR BB | 50 070  0l4 305 1732 17 1ow
A (7t 7 By EE | 51 0.85 012 522 526 6343 1366
& BORRAMBR L FEE L] 56 08 019 378 824 4843 876
B R 7 53 128 019 115 1004] . 8242 1418
B I WEEEWEL: | B + 6.0 1.27 0.16 43.3 418 15464 2397
= th % [ 44 0.49 0.08 30.8 1206 679.4] 1444
= 25| HMELERE) KB 52 049 011 157 138.0| 8072 1237
B iy | B 7 57 059 010 73 174] 7732 1882

*pH: BONERIE 24 1 Kjedahlstk A : BRERINEE: 75 90: Bray'stk 548 1 EDTAK
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BEEGARS IIRT100; » Ve gt 33 0




22

SAEprp L1258 » SR H AR 2 o FRRELINE Z AL 19,0008 0 4 EE ) BRATIREREEE
P31 0 ZEmEHAE N:P,05:K:0 4 580kg/ha » BRI - BEFHBUAERSS ~ BRAIRLET ~ Biafk
HNEHER  RANSRERFRRTY » L0TTHRA 2 AEIERANE 3 -

®2. Rz RE

Table 2. Description of treatment

) Crop fE B 78 Treat ment

B J 1 5 N0 | INEONGO 5 ONEONSD ) ONEINAS | onINGD | onEON
Bt ) SN | sygNg | osyNG | osyish | N 000
B B0 s | s | s | sgsh | wdE | oo

*S =iy (Ammonium Sulphate) N=JlEi4E (Nitrocholk) O=fEE (No fertilizer)
SRR LM R A R TSR (S ANES0AT NS 1)

Figure on the upper right corner of the alphabets indicates the time of application (Number
of days after transplantation). Figure on the lower right corner of the alphabets indecates the
fractional amount of fortilizer applied (providing 80 kg/ha N as 1).

£3. KERFEEETY
Table 3. Varietry of Rice and Date of Transplantion on Rice Seedlings

g - W | FHE | F - B E | F =8 F
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] % 0t 2 8 | E
A B8 B Variety G565 BTG5/ 51165 477165 5irh65 B 65{BCr65 8165 5665 Beh 65,8 165/5165
R R ate o [ gy [oms [ 2m | we | 6 | % | 1 | 206 | % | am | o5 | ro
B 2 g ws 2
AR 8 Variety [opesiit M e BEERAE  pesmines auhessonss
SOOI/ Date of | g | agg | ae | one | 17 | o 19 | 29 2% | 2%
i #r | 7 i
B Variety 665 5016581165 20165 Hirf 65 Birn65 56rf165 58rh 651165 85h 65,8065 65
e o | axy | ong | m0g | 336 | % | % | 205 | 29 | o | o | 2 | 7y
% = B m
A B8 Bl Variety 65 A5ri65 285165 5iri65 57165 265 ir65 |
OO /R pate of | og | 25 | 29s | 29y | agp | 25 | 2 244

REHE R
AR AR AR R R AT e e A T AT ¢
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Table 4. Significant difference between the response of rice to nitrochalk
and to Ammunium sulphate

& %% | SR | B | TR | e | BU
. ps NEE | By L Tour | Hsin | Tai |J#5¢ | Feng
£ 1 N ﬁ&)r%pafikso I?K Femugmept | Taipei [Taipei| tung | yuan | chu- |chung AV shan
CrOD beforeen difference p-n—-lr—-HHHHHHHHHHHHH'HHHHHHHH
e e R R
S50 [, On20gys 0g20f| A Craim [H11 [ee/41)s iiiin"r’i‘ tl1]t
Ist crop | %7 7SV % 16| g Straw | |1t tlelelel |t j;,’r 1
2nd Crop N5 N%HS 153\ i Seraw Bt REREEE

t= N,}:N§Q<S ,/28 ?’2 FEREEEEE 5 9f2FUE Significant at 5%
f= N£N§g<s ,}gs ?}‘j & PRk 1 9/%°% Significant at 125

SSRBRIRAR TR 0 TPl S AR OB G I 2 A B B VRS 100 0 ETERNER g N TR 2 MR 1R
Bk 50 R EREREAESE - PEDFEEBERER 779 Z2HERER 905 33155 86.2
FHMERNMERERES 80.0 » HiEERER 994 » 445 935 » K£RPIIREEIRENY 1425 ~7
% BREBUKE I8 A — AR D FERR SR 72.9%86.4 MHLIHT MRS 15 99.2
B 98.028 s —AteS85.1 » 55 T HAVERIER92.2 » RE IS GBI 1525 ~8 26 ik ©

B RTEER e ST IR P AT AR TR 2B E SR 6 o Hh A IERRE . RS
BRRREEE » IS BN » B R B TR e EEEARBTIRILIA T » 5

5. MEREISHTNEER P8 (MBERE100)
Table 5. Yield Index as influenud by application of nitrochalk

(cummunion Sulphete being considened as 100)
ﬁ&ﬁ B | wr ) S =% L 7ty

Tour | Hsiu | Tai .| Feng
tung | yuan | chn |chung Charyi shan Mean

wore | e om | EEOERC B EH
“ 1e N1 H
Crop Treatment Index |[Taipei|Taipei

|
e N, 0N 20t { 4+ Grain 835 89.00 879 8711 852 . 905 779 882 86.2
]/ ]//

1st crop & Straw | 789 964 731 825 992 858 729 923 8.
S|y Oy Iof { 4 Grain| 912 94.8[ 89.0, 964 964/ 940 899 836 935
4

2nd crop %o "% || %% Straw| 983 873 936 869 981 952 864 785 922
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K6 MRFGSEMBREPEAT REHTAEREERLRT)
Table 6. Kilograms of grain and straw increased by 1 kilogram of
nitrogen applied in the fertilizer (kg)

W ge | BRI [ g g | R | SF | O MU [ | Bl | g | B |

~ Kinds of | Y AL Tour:| Hsiu | Tai .| Feng
Crop Feutilign EInevenent Tz(ulI;ex T?IZI;EI tung | yuans| chn |chung Charyi shan - Mean
NO N2 [|# Grain| 72 38 85 95 79 73 70 56 71
sogmpe | 2 % || ¥ Straw 99 49 156/ 87 175 108 117 = 94| 11.1

#i Straw 19.9 6.1 314, 159 180, 202/ 311/ 138 196

% Grain 66 39 42 28 221 49 84 00 47
Y #i Straw | 111 54/ 91 63 56 101 108 106 83
2nd crop $0 gl5 { % Grain| 10.1f 56/ 81 30 36 78 124 74 72

¥ # Straw| 124 103 120 134/ 69 1420 189 306 125

1st crop 20 { 2 Grain | 144 77 141 165 155 129 204 138 144
1%
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R7. THEREITSERL MR TR R 2R T R (RS 2L T PR R )

Table 7. Significant difference between the response of rice so
Top-dressing of Nitrochalk (Yield from bose-dresing as chalk)

T TEE [ mow | o | e | 2o o
S5 R Hi 30 T‘?igii Tﬁ%i L Tour | Hsin | Tai Cff‘ﬁ‘f% i Feng
3 2 . Time o f/ e k= 11; (21; tung | yuan | chu |chung Y1 shan
Crop Top-dressing Yield Sgszsng;HHHHHHHHHHHHH
5598595596899 835888848
oNZ0 N40 { % Grain IEIRES % # % *
Yo ¥ ﬁ Straw * *k ™ |
e ON20 N50 4 Grain # F I I %%
1st crop ¥4 EH] &4 Straw
ON20 N60 { ﬁ Grain | |% ¥* |k * * K (sek %% ok
¥ ¥ #8 Straw ®
oNls N30 { 4 Grain ok k| % |3
2 ¥ &5 Straw 1 ‘ #| 1 ¥
= #¢ ON15 N40 4 Grain |x k| 3 *® t *
2nd crop Yo 7Y% &5 Straw .
> . ?
1 4 Grain |* ok ok T e
ONy? N3 { L
72 2 B Straw |11 [ i ‘ i '

*ORBREETHNAE RYEEMEES 2 MEL 2T TRENRS TR RS % 1%
* Top-dressing supe to base-dressing, significant at 52 ** at 12
t Top-dressing inferice to base dressing, significat at 5%, #at 1%
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Table 8. Yield Index as influenced by Time of Top-dressing of
Nitrochalk. (Yielid from bose-dressing as 100)

SEIE | onI5N40

R B | Ak | B o | e | | Beh | e | UL |
JQ}C ‘ (s Time of %Yieldgi T_’A;ﬁ% T%r[%]téi Lo | Tour | Hsin | Tai cha n.i Feng MLZ Ji]n
op Top-dressing 2(11;; 1 ?121; tung | yuan | chu |chung|” Y1 shan a
2040 (| & Grain | 1118 1080 994 1067 1116 101.6] 1100 1061 1069
ONy N, ]

%" % || B% Straw | 109.3 106.8| 107.8| 1054 102.9] 1042 1100/ 1054 106.4
HE | oN2ON50 { 2 Grain | 1069 104.8| 101.3| 108.3] 107.2] 1050, 109.6 117.8/ 107.6
Ist crop Yo l% || #5 Straw | 1031 1042 1039 1058 909 1047 1012 1143 1036
20..60 [| 4% Grain | 109.8 109.8 104.3 103.6/ 108.7] 107.2] 1122 1256 1102

ONy, N,/ “ .
%% || ¥ Straw 99'21 1028 963 921] 922 103.3 1032 1143 1004
0N15N30{ 7 Grain | 103.0 974 1079 1041/ 1039 1059 940 100.0| 102.0
%% || # Straw | 939 1064/ 1019 915 1001 1043 982 1029 995
{@ Grain | 1083 96.7| 109.6] 101.6 1039 1023 994/ 1103 103.1

2nd crop You % || B8 Straw | 944 1068 955 935 961 1003 100.8 1350 982
1550 | %% Grain | 1047 995/ 106.8 101.9) 1054 1005 2.4/ 122.3] 1016
ON%N%

& Straw 885 97.6 903 895 100.7f 984 944 1209 94.2
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Table 9. Kilograms of grain and straw increared by 1 kilogram of
Nitrlgen in Nitrochalk applied as Top-dressing (kg)
N t —»—‘ 3
| IR | o | 508 [T [ moc [ e w0 m UL | e

Time of vk AR | T | Taer | Hsin Tk Feng
Crop Top-dressing Increment Tz(ul;;el ’I‘ealz%el tung | yuan | chu |chung Chanyl| Mean

i 1 T

|
ONZ() N40

sha

4 Grain | 115 63 82 127 130 82 118 9.1 101
&5 Straw | 134 71] 189 105 191 131 169 122 139
2 Grain | 97 53 9.0/ 134 11.1] 100 116/ 156 107
%% Straw | 111] 63 173 107 127 ' 134/ 123 169 126
7 Grain)| 108 69 102 112 118 111 128 200 119

B Straw| 96 58 140 60 134 127 133 16.9} 115

S | 20N {
ONIIN0 { 4 Grain| 77 31 67 48 37 76 63 00 57

1st crop

20N60

Y% || 8 Straw 80 75 1000 22 60 136 93 128 81

=3 1 5 N 40 A Grain 9.6 2.9 7.3 3.6 3.7 5.9 8.2 3.9 5.9

2nd crop Y% || #i Straw 83 77 72 31 41 .104 108 363 74
15..50 (| % Grain | 83 37 64/ 37 43 51 58 84 53

ON;P N3/ , :
# Straw| 53 46 50 13 63 88 73 259 55
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Table 10. Yield of Rice derived from the Combined App‘lication of One-half
of Nitrogen from Ammonium Sulphata as a base-dressing and the other
from introchalk as a Top-dressing in Comparison with that from
application of Ammonium Sulphate alme

(4 é‘g%
¥ gy | HOR | BEE | FAY | B | e
Tﬁgii TQE:[ oi Lo |Tour | Hsin | Tai Cl%l%i Feng
1) Y B | =B (1’; (ZI; tung | yuan | chu |[chung Y! shan
Crop Treatment Yield -
| el e b e e e s
I cnmﬂmmqmm%w%%m%iﬂa%gaggagg
. |
S 0 Nzo { fﬁ Grain t t !i "' i |
Ya % || % Straw t p) [ty * i ‘
1st crop 1% Ta & Straw |1 i i
N H |
5 0 N69 { 2 Grain Tt ; | t 3
kS ¥ %Straw’if $leltlt 1; un 3 i
|
60 N1 f # G ar IRRRREREERE
% % | # Straw E I
2nd crop 15 Y #i Straw Lo t
0 50 2 Grain T [ i |
Sy, N7y, J
! Y 72 #i Straw |t Pt t 'i t t EARS [

|
t FREREE B L B R T R S DR IE 5 2o R T
1 RHERR B R T B M BRI 1 oo R T2
* THEREES B L 2 B R T IR IR 5 207
RSB EIE L P T LR e 1 227t
* See foatuote under table 7.
92.0~104.6%80.1~96.6 715413 98.1 % 89.3 » B LY » FeARRERIEL 2T » #E—WiPRHEHL 240
H R 28 PR30 B M FARRERGHSS » PTISA FUCE f AT B LM TR G AR B » (BB R
HECHIRR SR IEAR 2K 8 26 ~3 % o
2. DIVGRSEFRDIERGE RN » AR TRRRGESE T 4y KRB IE AT & S5 LIS K R i gfe
FERR » HERFITRRRGHIE MR M rh e — WAV RRR B — 2k 16N SR FAMR G158 B M 7e R 1% 20 B s
R 0 BB TR VGSE FRIREEEG B4 BIAETE M 1440 » 5060 H i FT » B8 T HVER: » 88— KB NZEZ W
FRGRISE I AEFER R 1S FHEFE » 235 T R FAAAGRE TR B B 43 BIAEAR R 1430 » 4050 F » Sl spImBd
HIRER R AR FLRy » M RO S LB ANER12 » b — e OB IR AR R 240 B s
FPHE 2 R R R R R BoE A 72k BERUE 52k > 50 H M FI B 52k SRR
62K 60 HIEFAEA G 6 K » BEFRAE 9 K o 728 RS OB B AR 30 H B »
ol e Y BN i S ERA 6% TAE4ORTERE » A RAE 2K T
FERUIRE 5 R o SO MEAEA FRIAS 4 2% » FERRE 52K o FELITTREE/E100 » FM v 43 Heb
HARRINELS 1 S — R TR B I AERE R 240 S ARRIER SR A
H4£590.8~100.25%89.5~109.973 3555 95.9%97.0 » #£50 B MiFi &4 15 90.8~108.3%80.2~105.5 »
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Table 11. Yield of Rice as Influenced by the Combined Application of
One-half of Nitrogen from Ammonium Sulphate as a Base-dressing
and the other from Nitrochalk as a ‘Top-dressing (Application of
Ammonium Sulphate alone being considened as 100)

2L | 2db | s | ; — r

%quopﬁ: %E:‘eatment ﬁYieldﬁ Tﬁgﬁi T ;ig%i ﬁL;k ’?Et?r Iﬁzﬂl %;? Cﬁ%i I{Eél;yg l\jIFei?rz

- | (1) (2) tung | yuan | chu |chung shan
S 0 N20 { 4 Grain | 953 1008 962 939 959 97.7] 882 1005 961
% U¥% || g Straw | 966 967 886 816 995 1050 886 1049 952
BIE | g 0 p40 { # Grain | 973 995 97.3 1042 986 1003 957 1069 1000
Ist crop | % % || g Straw | 920 987 914 938 9017 978 930 1137 965
g 0 N60 { 4 Grain | 91.7) 964 1026 994 958 1039 922 1069 986
I 2 % || # Straw | 834 985 868 752 915 955 889 1011 921
T { # Grain| 932 968 964 972 1000 957 o956 836 966
Yo U% | g Straw | 97.3) 910, 947 852 996 9700 949 866 942
B | g 0 N30 { 4 Grain | 958 1080 999/ 1034/ 1038 1018 99.2 o944 1017
2nd crop| "% U4 || g Straw | 980 934 1005 915 982 1018 955 933 971
g 0 NS0 { % Grain| 920 982 1043 104.6il 1000, 974/ 905 992/ 981
Yo U Y% || # Straw | 898 851 911 801 953 966 871 922 893
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Table 12. Yield of Rice Derived from the Combined Application of One-third
of Nitrogen from Ammonium Sulphate as a Base-dressing and the other
from Nitrochalk as a Top-dressing in Comparison with that from
Application of Ammonium Sulphate alone

oh Tk Do | e [ | me | g | L
Taipei | Taipei Lo | Tonr | Hsin | Tai Cﬁ;nyi Feng
i 45 B B R Rel| tung yuan | chu |chung shan
” Crop Treatment Yielc_llil a) 2)
| e e e e
GGG S LA DG DS R G S G RF R LA
g0 N20 40 % Grain |1 AR IE =] L[4[t
v % % % || # Straw |t 1 Ot i
8 —Wife | g 0 \20 (50 [| & Grain |} t ¥ t ¥
1st crop o T g #5 Straw |1t t 1 1 i
- 4 Grain [t t)o0 t tlt
5,0 N2 Ng;o{ G 4
A 78 T | & Straw (f)t SR RS ‘[’r it
‘ i [
s 0 N15 530 {] 2 Grain 1 E * i ‘ i[ |
%% % | g Straw HoL o] 1] ]
HEWAE | g 0 15 4o [| A Grain t *
2nd crop 4 1p T1g ¥ Straw 1 i ¥ 14
1 2 Grain |t i i
0w a0 | |
a & Straw i t t 3 |

SRR TG

See footnote under Table 7.
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Table 13. Yield of Rice as Influenced by the Combined Application of One-third
of Nitrogen from Ammonium Sulphate as a Base-chessing and the other
from Nitrochalk as a Top-dressing (Application of Ammonium
Sulphate alone being considened as 100)

S (NI 7 pre—

B W | gk | G | in | Tai REE
Crop | Treatment | Yield ’I‘a(ul;;el T%ngel tugg 33;; 1;1}3131 chuaz:g (Chany1 Feng

shan

0N20N40{ % Grain | 925 944/ 936 992 1002/ 980/ 908 980 959
B Straw | 903 1013 910 895 1099 97.2 936 1033 97.0
S50 | 0N20N50{ # Grain | 908 967 995 993 968 1015 910 1083 980
Ist crop i Straw | 834 964 914 87.0, 964 1009 802 1055 927
ON20N60 { # Grain | 910 935 1004 959 968 1006 87.1 107.8 96.0

& Straw[ 85.2i 934/ 86.8 86.2l 933 919 802 101.1 89.8

{ 24 Grain 88.7 987 96.6] 100.5 109‘11 96.8 969 90.8 98.2

i Straw 92.8 956, 954| ~93.8 1050 98.00 939 866 964

4 Grain 98.6 99.5 101.6/ 100.6/ 102.1] 101.1 96.0f 107.5| 99.9

{ #i Straw 96.1

s 0N15N50{ j’ﬁ Grain 97.5
% Y V|| # Straw 95.4,

W | g 0N15N40

2nd cr0p 94.2/ 961 80.7 97.9] 975 91.0| 104.0f 934

100.1) 98.3] 102.4| 101.8) 950 833 931 96.6
85.3] 96.8 83.0 99.2 96.8| 873 839 920
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AN EXPERIMENT ON THE TOP-DRESSING OF
NITROCHALK TO RICE

C.F.Lin & C.T. Wu
SUMMARY

The purpose of this experiment was to study the merit of nitrochalk to be applied
as a base dressing or as a top dressing and to find out the proper time of applying
nitrochalk. Since application of nitrochalk alone would cause a reduction in yield of
grain and straw as found by previous investigators, comparisons of treatments with
various amount of ammonium sulphate applied as a base dressing in combination
with a portion of nitrochalk as a top dressing were also made. This experiment was
conducted at 8 locations under a representative variety of soils and climate conditions
in 1955-1957. Its result may be summarized as follows:

In most cases, the response of rice to nitrochalk applied as a base dressing was
decidedly inferior to that to ammonium sulphate through statistically significant test.
Providing both yields of grain and straw derived from ammonium sulphate as 100,
those from nitrochalk were 86.2 and 85.1 for the first crop, and 923 and 905 for
the second crop, respectively. ’

Significant differences were usually found between top dressing and base dressing
of nitrochalk. Yields increased by one kilogram of nitrogen derived from nitrochalk
applied at various times were given in the following table. Data from ammonium
sulphate were also presented for reference.
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1st Crop
Time of Application - -
0 20 7207740 20,;50 20,60 0 «20
NipNy, | ONy Ny, | ONy Ny | ONy Ny | SySiy
Grain kg. 7.1 10.1 10.7 11.9 144
Straw kg. 11.1 13.9 12.9 115 19.6
2nd Crop
Time of Application |-
0 15 154730 15,;40 154,50 0 15
NNy | ONy Ny | ONy Ny, | ONp Ny | SySiy,
Grian kg. 4.7 5.7 5.9 5.3 7.2
Straw kg. 8.3 8.1 74 5.5 125

Taking the yield from the plot treated with ammonium sulphate as 100, those
treated with one-half of nitrogen from ammonium sulphate and the other from nitroch-

alk were as follows:

1st Crop 2nd Crop
Time of
Application | 4 50| 10 720 | <0 40 | <0 60| <0 15| «0 15| «0.30 | <0 150
S1,5% | SypNyg | SyNyp | Sy Nyp | Sy Sy | Sy Ny, | Sy Ny | Sy Ny,
Grain 100.0 9.1 100.0 986 100.0 96.6 1017 98.1
Straw 100.0 95.2 9.5 92.1 100.0 042 971 89.3

It was found that yields of paddy rice produced by one third of nitrogen from
ammonium sulphate and the other from nitrochalk were slightly lower than those
given by one-half of nitrogen from ammonium sulphata and the other from nitroch-

alk.

It was concluded that nitrochalk should be allocated for the crops other than rice
plant, otherwise, it should be applied properly as a top dressing in combination with

ammonium sulphate as a base dressing.
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CONTROL OF COTTON PESTS WITH SOME NEW
- INSECTICIDES AFTER TYPHOON

by
Caia-Hwa Tao

There are two important obstacles in cultivating cotton in Taiwan, namely,
typhoons and insect pests. Though fyphoons are a grave menace to cotton crops,
they do not cause serious damage to cotton every year. During 1956 the typhoon
Diana which occured on Sept. 15 was very strong. A heavy rain fell incessantly all
day long. Where it entirely destroyed the squares and bolls at an early stage, the
loss was estimated from 90 to 100 per cent. If the leaves, squares and bolls started
growing again, the leafhopper (Chlorita biguttula Ishida) and spiny bollworm Earias
Jabia Stoll seemed more abundant than before. Meanwhile the control of these
cotton pests was of great importance, since it would reducé further damage to the
cotton. The results were obtained from these tests helped us to render better ex-
tension service to local farmers. In the experiments gusathion and diazinon were
used and these were compared with endrin. The resuits are herein this paper.

MATERIALS AND METHODS

The field experiments were conducted at Tai-dou-kung, Chia-yi county in Taiwan
in 1956. The field divided into three blocks of 18 plots each. The plots measured
35 sq. m. (5X7 m) including 70 plants, each plot had 5 rows making 14 plants per row.
The plants were spaced 1 meter by 0.5 meter apart. The variety of cotton which
was sowed on July 6 was Kuan-tung No. 119. Twelve different treatments and six
checks were assigned at random to each block. Each insecticide was made up into a
0.0225 and 0.042; dilution of active ingredient. The spray schedule was divided into
five or seven applications. The five sprays were made at 14 day intervals. They
were applied on Sept. 20, Oct. 3, 17 and Nov. 1 and 15. The seven sprays were ap-
plied at 10 day intervals, they were applied on Sept. 20, 30, Oct. 10, 20, 30, and Nov.
9 and 19. Sprays were made from emulsifiable concentrate and applied with a small
type of automatic sprayer, each spray was applied at same of 1200 liters of insecticidal
solution per hectare, respectively. The number of bolls on each plant was counted
by examing 10 plants randomly selected from a central row of each plot and the
percentage of infested bolls was also determined at same in all treatments.

RESULTS

All treated plots showed a significant greater yield than the check. There was
also a significant difference between the number of sprays and the various concentrations
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of sprays used. The high concenirations of sprays gave better results than low
concentrated sprays. In the seven times of applications. The high concentration of
endrin and gusathion gave about equal effectiveness against this pest. But seven
sprays were superior to five sprays. Diazinon gave poor results for control of this
pest whether in various concentrations or number of applications used. The reaults

are given in Table 1.

Table 1. Effective control of cotton pests after Typhoon in 1956

Applied . Bolls infested No. of bolls |Yield of seed
Chomical treatments Index
times 2 (AV) Angle per plant |cottonkg/ha
5 0.042; Endrin emul. 25.40 30.25 24.70 1,044.00 1,104.60
7 0.0424 Endrin emul. 18.80 25.57 26.00 1,380.00 1,460.30
5 0.022; Endrin emul. 33.77 37.80 13.30 732.00 765.10
7 0.0225 Endrin emul. 21.72 27.72 24.40 1,119.060 1,184.13
5 0.0424 Gusathion emul. 43.00 40.95 11.20 788.00 844.44
7 0.042s Gusathion emul. 18.20 25.31 25.10 1,356.00 1,434.90
5 0.0226 Gusathion emul. | . 42.40 ‘ 40.58 10.10 462.00 488.89
7 0.022 Gusathion emul. | 26.40 30.94 17.90 794.00 840.21
5 0.042 Diazinon emul. 64.70 54.82 5.40 159.00 169.25
7 0.042s Diazinon emul. 40.30 39.35 9.50 248.00 262.43
5 0.022; Diazinon emul. 62.90 52.73 4.00 135.00 142.26
7 0.0224 Diazinon emul. 59.40 50.59 5.00 159.00 168.25
Check (Untreated) 69.15 57.56 2.32 94.50 100.00
L.S.D. at level 522 1.74. 3.67 73.26
L.S.D. at level 1% 2.34 4.92 98.28
DISCUSSION

The number of bolls on each plant receiving treatments was significantly higher
than the check. It was 4.10 to 26.00 bolls per plant as compared with 2.32 in the
check. There was also a significant difference between various treatments and number
of sprays used. High concentrations with diazinon when applied seven times gave a
difference over the check, but low concentrations gave no significant difference over
the check. Percentage of infested bolls by spiny bollworm was lower than the check.
Tt was 18.2095 to 64.709; of infested bolls as compared 69.15% in the check. There
was a significant difference between various treatments and number of sprays used.
In various treatments of diazinon, the percentage of infested bolls was significantly
greater than other chemical treatments. The treated plots gave significantly higher
yield than the check. It was 13500 to 1380.00 kgs of seed cotton per hectare as
compared with 9450 kgs in the check, but the treated plots with diazinon gave a
lower yield than those treated with other chemicals.
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SUMMARY

Endrin, gusathion and diazinon were tested for control of two important cotton
insects, namely, leafthopper Chlorita bigutiula Ishida and spiny bollworm Earia fabia
Stoll infesting cotton crops after a typhoon at Tai-dou-kung, Chiayi county, in Taiwan
in 1956. In all treatments. excellent results were obtained from high concentrated
plots applied at intervals of 10 days. It was revealed that endrin and gusathion
gave best results and also gave about equal effectiveness against this pest. The
treated plots of endrin and gusathion in the yield of seed cotton were 1356 to 1380
kgs per hectare as the index of increased yield was at 143499 to 146.03% and all
plots treated with diazinon were less effective. According to this data, the control
of cotton pests should be very important for reducing damage to cotton following
typhoons. :
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STUDIES ON MELON FLY CONTROL

by
K. H. CHEN

SUMMARY

1. Melon fly, Dacus cucurbitae Coq. is a serious vegetable insect of the family
Cucurbitae. Its hosts contains cucumber, oriental pickling melon, ray gourd, melon,
water melon, pumpkin, wax gourd, balsam pear. Among them, the infestetion of cucu-
mber, oriental pickling melon and ray gourd are the most favourable. The following
results are the report of using some chemicals against this pest.

2. 400 and 600 dilution of malathion 209, w.p. had been tested on young cucum-
ber foliage it showed some scorch but 800 dilution was the safest to the young
foliage and 400 dilution being very safe to the old one.

3. In the first experiment 800 dilution of protein hydrolysate plus 400 dilution
of malathion 252 w.p. and methyl eugenol plus dipterex used as attractant, guard
spray and randomized spray separately. The results showed that guard spray was
much better than remaining two treatments and 7 day intervals was the best of.
getting sound fruits and high yield.

4. Methyl eugenol showed as not an attractant for melon fly but it was an out-
standing attractant of fruit fly, Dacus dorsalis Hendel.

5. For controlling melon fly dieldrin 5025 w. p. seemed to be better than malathion
50% w.p. but malathion had a quick killing activity but lacked of long residue effect.
Killing action treatments 5 day intervals application was the best but 20 day intervals
of dieldrin application seemed not so inferior. However, its residue was too long
therefore it could not be used on vegetable, but it could be used as soil treatment to
prevention of maggot pupation and emergence.

6. Seasonal infestation of melon fly and temperature showed having much inter-
relation. Melon fly infestation of winter crop of cucumber was not so heavy, 7 or
10 day intervals application was enough but in summer crop it had to be shortened
to 5 day intervals application both of them getting the complete control.

7. According to the yield test had a significant differences among different treat-
ments. Malathion 10 day intervals application had 3464 kg, but in check 1,319 kg
only. So far as the control treatment was 2.6 times of yield increased than the
check. The sound fruit of malathion treatment was 89.149f and 27.08% only in the
check, in other words, 3.2 times of sound fruits increased as compared with the check.

8. It had a tremendous economic value of melon fly control, the profit of one
tenth hectare had N. T.$ 3,066.8 in treatments and 694.2 in the check as well as in
differences 4.6 times of profit in controls.
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