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7 + ® 0.66 3.91 5.88 8.94 1.4 2.4 3.1
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w4+ ® | 180 262 289 4.3; 4.5 5.1} 49 74 66 | 14,8 ] 14.3 | 14.5
(T[S 195 | 213 -\ 3.9| 42| 5.2 50 69 63 | 13.6 | 14.2 | 13.0

BTE T A K & & B WX Xwsy %

s N P K Ca Mg

|
FEHA ﬂi@iﬁ]iﬁ%iﬁ]i%iﬂi%i@]i%i
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1865. 7.16| 3.20 | 3.02 | 0.25 | 0.23 1.43 1.52 1.40 1.38 | 0.22 | 0.17
1966. 8.18 | =z2.74 | 2.83 | ©.21 0.20 1,54 1.58 | 1.42 1.38 | 0.22 | 0.27
1967. 6.14 | 4.41 4.39 | o032 | 032 | 2.03 1.85 | 1.06 | 0.96 | 0.26 | 0.24
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__‘s-g A N P K Ca Mg
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% + 9.4 Z.8 525 48 246

W &0 8.1 2.7 413 57 195
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AW | 422 | 475 | 10.0 | 0.3 42.1 | 47.5 § 9.7 | 0.7 -
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5 3 | ss.6 | 131 | 526 | o8 | 1L 17| 3.82 ‘ .59
¥ £ 20 17 50.7 6.2 | 4.69 0.4 | 10.19 ! 1.76 . 1.10 12
0 | 2 a7 |47 | 4 l 0.3 | 877 | 0.98 | 1.05 )
—_— — T - T - T 1 1
4 5 12 | os2s 14,1 5.06 G.9 16.31 | 3.68 -N .21 a3
g 4| 30 14 ! 52.7 12.1 4.79 0.7 15.84 | 2.16 | 0.96 z
70 17 . 46.1 5.5 | 4.63 0.8 | 1253 1.19 l 1.02 1
5 | 9 ] oo | o | 67e | 11| set| 409 ) 08 4 &
¥ +| 30 . 7 46.5 | 23.4 | 5.6 | 0.7 5.80 | 3.79 1,19 130
70 i 30 40.8 | 17.7 5.38 0.4 ] 4,241 1.09 .
# 5 11 48,9 | 23.6 \ 5.32 | 13 | 6 2e | 1.69 54
B 4| 20 11 48.3 24.7 5.72 | 1.5 . .5.84 . 2.47
1 ) 16 8.6 | '18.2 | 5.05 C.7 | 9,72 \ 1.10
5 16 50.3 - | 5.32 2.3 752 | 2.47..0 0.71 20
i 30 18 55.8 14.6 5.17 2.5 5.601 1.28 0.71 i
70 17| 45.0 16.2 | 5.12 | 1.9 712 0.69 | 0.5¢ 1
‘ I
gy + 5 8 45.6 8.9 | 6.72 0.8 \ 4.98 | 2.87 . .89 l
36 12 35.9 3.3 . 5.41 0.6 | 380l 110 1 0.9 0
@ 70 25 34.0 3.0 | 5.1 0.6 \ 4.96| 1.02 | 0.79 2
1
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Summaty

Studies on the Characteristics of Productivity in Sloped Vineyard
(II) Productivity as related to the orchard construction
in sloped land

Chiyoshi YOSHIHARA, Yasuyuki KUROKAW A,
Shizuhiko OGASAWARA _and Yoshio KANBARA

1) The study was perforried in order to clarify the influences of constructing orchard in

sloped land and mechanical powing with bulldozer hiller on the soil of vineyards, and to

clarify characteristics of productivity based on constructing stoped vineyard at three places of

collective vineyards from 1964 to 1967.

2) When a sloped orchard on a large scale was constructed, there arose areas of \farious
productivities owing to the different physical conditions of the soil according to cutting part,
or reclaim part of the land, in view of the tree growth, yield, root distribution. Namely it
was observed that wide unit of locational variation of productivity was based on the soil.

3) As a large scale transformation of configuration causes the regolith of original surface
to be buried and the subsoil to be arisen, the soil of orchard becomes poor in humus, and
physical and chemical quality of the soil are decreased. Accordingly it is necessary for prdmo-
ting productivity to fertilize the orchard in a short period.

4) The effect of mechanical powing with bulldozer differed according to the soil condition,
that is, sandy soil like granite obtained desirable effects, though diluvial soil obtained little.
From these results, details are not known of bulldozer powing, using the soil conditioner, and
constructing the orchard.

5) Decreasing the productivity in collective vineyards is due to low growth and yield in
cutting part of an orchard.  Accordingly, in the constructing, it is essential for the cutting
part to pow deeply and to improve the soil itself.

6) In clayed soil pore spaces are not many even in .reclaim part, pore spaces formed with
deep powing treatment are unstable, and this treatment results to be useless soon.

Thus it is important to improve the soil improving method lest roots should distribute
within shallow layer and lest trees should be undergrown.
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The Termination of Diapause in the Hibernating
Nymphs of the Small Brown Planthopper,
Laodelphax striatellus FALLEN

Akio FUJIWARA, Yujiro NODA and Akio HOsODA

INTRODUCTION

Diapause in the small brown planthopper, Laodelphar striatellus FALLEN has long received
no study since MIVAKE (1932) discovered and characterized the phenomenon. In recent years,
as the occurrence of stripe-disease. is becoming increasingly severe the subject of diapause of
this species has attracted considerable attention eco-physiologically for the basis of the entire
life cycle, particularly for analyzing the cyclic development during the spring. Recent studies
of KisuiMOTO (1958) and Mivake (1966) demonstrated in detail that 2 environmental
stimuli, photoperiod and temperature, induced diapause of this species. In their studies,
however, comparatively little attention has been given to this species during the period of
diapause under field conditions. In the previous paper, therefore, the phenology of the small

brown planthopper duﬂng the fall to spring, i e. the dates of the onset of diapause, the

completion of nymphal diapause development and the dates of the emergence of adults from
the hibernating nymphs in the spring, were given from the rearing experiments and field
observations (FUJTWARA 1965),

Thus, these features of diapause are exceedingly important from both the ecological and-

practical standpoints. The present study was designed to obtain further information on the
importance of these problems.

MATERIALS AND METHODS

Diapausing nymphs used were obtained from Saijo in the middle regions of Hiroshima Pref.,
210 m above sea level, and Yuki at altitude of about 500 m in the mountains of the north-
ern regions. Periodic collections of them were made from December 1964 to March 1965
from their favorite hibernation sites having ample weed growth of the large crab-grass, Digi-
taria adscendes HENR., and the small crab-grass, Digitaria violascens LINK during summer to
early winter. The collected samples were separated into two groups based on different pho-
toperiods and reared individually in a glass tube, 1.5 em in diameter and 15 em long, with
the anpual bluegrass, Poa annua L., as food plant.  Each of the two groups was placed at
20~23°C or 20°C. One group was exposed to a short day of 8 hours of light and another
to a long day of 16 hours of light. Two 30-w flourescent lamps provided light.  Adult
emergence was recorded daily from the start of rearing until completed. The small brown

planthopper nymphs in a state of diapause develop gradually when exposed to a temperature
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d their development is promoted under 20°C and a long

of 20°C and short photoperiod an
{ diapause was determined on

photoperiod (KiSHIMOTO 1958). Therefore, the termination ©

the basis of emergence from 1wo groups exposed to a short and long photoperiod.

RESULTS AND DISCUSSION

10 1964, January 20 1965, February 9, 22 and

The rearing was started on December
The accumnulated curves of

March 13 according to the collecting dates in Saijo, respectively.
adult emergence obtained in each plot are shown in Fig. L

For the purpose of comparison between localities, experiments in the simultaneous rearing
of the saijo and the Yuki populations were conducted.
ence of adults from the Yuki population. The results are

adults from each group in the Saijo population  and 17~52

Fig. 2 shows the patterns of emerg-
based on the emergence of 32~-72
adults in the Yuki population,

respectively.
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C At 20°C from February 9
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Fig. | Accumulative emergence of adults from
the hibernating nymphs of the small brown planthopper collected
in Saijo. 1964—1965.
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A, At 20~23°C from December 10
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C. At 20°C from March 13
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Fig. 2. Accumulative emergence of adults from

the hibernating nymphs of the small brown planthopper collected
in Yuki, 1964~1965.
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From Fig. I, A it is scen that there was a distinct difference in emergence rate as compared
with those in other plots, with adults in the group exposed to a long photoperiod emerging
carlier than a short photoperiod. This difference is evident also in the Yuki individuals, as
is shown in Fig. 2, A. Mamely, these show that the hibernating nymphe collected [rom fheir
hibernating quarters on December 10 were in diapause. While the emergénce curves from
the two groups of Fig, 1, D and E and Fig. 2, B and C. where the rearings were started
on February 22 and March 13 overlapped completely each other.  These nymphs taken in
the last days of February were considered to be free of diapause. An experiment of the data
presented in Fig. 1, B and I suggests that in both cases some of the hibernating nymphs were

released from their diapause since the small differences in the patterns of emergence of adults

from two groups were found. Comparison of emergence from hibernating nymphs in the
Saijo and Yuki populations shows that there is always no difference between them (Fig. 1
and 23},

From these facts it is now clear that the hibernating nymphs were often released from their
diapause during the last days of January to the first days of February and diapause of them
disappeared completely by the last days of February in Hiroshima Pref.  According to the
similar experiment of KiSHIMOTO (1966}, the disappearance of diapause of the hibernating
nymphs was observed in the first days of January in Kagawa Pref.

The above results lead to the conclusion that the temperature conditions after the termi-
nation of diapause, i. e. from February to April, have a great effect on the formation of
spring cycles. The emergence period of the adults of the hibernating-generation, in Hiroshima
Pref., occurs from late March to early May, reaching a maximum in the mid-April (FUJIWARA
1965, OKAMOTO et al. 1967, Funwara & Nopa 1968). In particularly warm years
(e. g. in April of 1964 and in February and March of 1966) an earlier emergence of the
spring adults was observed. On the contrary, in 1965, because of the lower temperature
during February to April, the hibernating nymphs developed slowly and the emergence of
adults was much delayed. These are easily explained on the basis of the experimental data
guoted above.

Although there was no difference in the time of termination of diapause between the Saijo
and Yuki populations, ficld observations have shown that at altitude such as Yuki the appear-
ance of the first adults is delayed. This difference in development of the hibernating nymphs

at stations on the plain and on the higher ground is also well explained by the data presented
in this study. '

SUMMARY

The time of termination of diapause in the hibernating nymphs of the small brown plant-
hopper, Laodelphax striatellus FALLEN, was determined on the Saijo and the Yuki popula-
tions on the basis of their emergence under a long and short photoperiod.

Some of the hibernating nymphs became free of diapause in the first days of February and
their diapause disappeared completely by the last days of February. There was no difference

in the termination of diapanse between the Saijo and Yuki individuals. Therefore, the
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temperature conditions with a given year and altitude after the termination of diapause, 1. €

during the period from February to March, have a great effect on the appearance of the

spring adults.
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