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Fig.1. Diagram of the case in which the bees
were kept during transportation. A
Queen with 15 workers was kept in
each cell. A, Plane figure ; B, Side view:
C. D, Magnified views.
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Fig. 2. Diagram of the wing and the hind
leg, showing the parts measured in
the present study. A, Anterior wing ;
B.Posterior wing ; C, Hind leg ; MXm,
Size of Discoidial cell ; a/b, Cubital
index
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Table 1. Showing the length of fore wing for
different types of bees.

Length of aD.

Type No. examined . wing
Russian 28 8.69 + 0.177
Hybrid 119 8.71 + 0.187
Native 141 8.75 + 0.152
Wild(A. cerana). 43 8.51 + 0.157
Caucasian® 102 9.23 + 0.1564

" *® Cited from SAKAI (1956)
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Table 2. Showing Ashmead’s cubital index? for
different types.

Type No. examined Cubitus index S.D

Russian 27 2.37 + 0.30
Hybrid 107 2.37 + (.10
Native 29 3.43 + 1.06
Caucasian? 50 2.10 + 0.38

1) For explanatiom, see Fig. 2
2) Cited from SAKAI (1956)

Table 3. Showing sizes of discoidal cell) in the
fore wings for different types.

Type No.examined Size of discoidal S5.D.

25%) , AR OmBEm x Mk 1.27m2 Gy #H.3F &
hR&Einotc (H3F) o

Table 5. Showing the length of the hind leg tibia
for different types.

Type No. examined Length of tibia S.ID.

Russian 28 2.95™ +0.097
Hybrid 117 3.04 +0.144
Native 98 3.03 +0.111
Wild(A. cerana) 30 2.91 +0.080

Table6. Color of the dorsal part of the abdomen
of the hybrid workers in relation to that
of the mother bee.

Russian 27 1.167mm? +0.081
Hybrid 105 T 1.272 +0.017
Native 29 1.209 +0.056
Caucasian? 50 1.365 +(.104

1) For explanation, see Fig. 2
. 2) Cited from SAKAI {1956}

Tabled, Comparison of different types in regard
to the presence or absence of cdbitus
vein. s

Cubitus vein
Present Vestigial Absent
0%  1.8% ggo¥

Type No.examined

Russian 56

Hybrid 501 0 17.8 82.2

Native* - 418 0 24.6 75.4
“Wild(A.cerana) 54 100 G 0

" #Collected from Kuroishi City

C ¥ AR

VHEAFE ERAFOMTARRE LSOl
oL, T & FF0 b o &, Fh b O/CESE LchiEE
DEBOERIED bhiz, Tibb, vEAFLFEL
BeRlr, BEAy (BRSNS -STHIEEC1E
OFAFBERD H) & ARIEAE DN, BEDC
R - OIS EOMOFE, Mok, EREE

HBOEEL S AaEROSWVESES S (FEL1.E),
197145 8 H25A, {3168 oW TESHOfRY 3
BHECES L, BAL - HER - REEEHE Licon
BeFETHB, chi LB L AEAFOETEZIIC
VEAF RERRCHEAT (F) ZEMH0 B X
nicBikeofirr, HEeRM bk BeindRENSE
Do too MiEE-LF OFTARL Y HoSF & BAEASF O
(1% , ARNESEZRER- 73R (5
#) , BEHROEHREFEAILN 8 % THEDFH
(4%, BRESI2 T eV EAIF LA 8

Hybrid worker

Body color of queen Yellow Semi-dark Dark

Russian queen*

. Dark o 6 19 75
Dark 12 43 45
Dark 15 30 55
Dark 24 53 23
Dark 6 4 " 60
Dark G 24 77
Dark - 8 72 20
Dark 0 60 46
Dark 6 84 - 10
Dark ] 2 45 53

Hybrid queen ‘ : ’
Yellow 31 56 13
Yellow 5 40 55
Dark 8 45 47 -
Yellow g 71 22
Yellow 0 38 61

* Russian queen which mated with the native
drone

z =

HEE I SR TRRT 5 A, Hoh UbBEES 51
AR LMNCTE 2 LTEER D S TH D, dINE
27 e = IR - P B Af(Apis mellifera LINNA
EUS) "TiE & A &A% A.m. ligustica, A. m. carnica, A.
m. remipes(fhfE4 Italian, Carniolan, Caucasian)®
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Table 7. Response of the workers to temperature
changes.

Degree of
temperature
change

Response

from high to low®

24—20°C flutterig actively

20—18 . fluttering and crawling

18—>16 fluttering and crawling, but
. sometimes resting

16—14 feebly crawling and resting

14—>13 resting sometimes stumbling

13——>12 stop moving

12—>11 convulsing

11—>10 falling

. from low ro high?

10— 12 in a comsa (because of the
cold)
12—13 convulsing
13—>15 _ excessive jerking in legs
. while laying
15—=>16 taking normal position
16—17 begining to crawl
1) Response of Russian, Native, Hybrld and
Wild,

2) Response of Russian and Native.
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Fig.3(4). Activity of workers. Collonies of equal
strength from each stock (A, B and C)
were paired together. Note to “Index
of activity” graphs ! The point of time
when the activity of bees engaged in
field work was highest is shown as 100
%. (Other circles indicate the perce-
ntage of bees engaged in field work
at other times throughout the day in
proportion to that 100%).
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Fig. 3.(8) Activity of workers. For explanation,
see fig. (4)
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F‘ig.-4. Activity of workers during the early
hours of the day.
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blossoms appear (1972).
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Fig.5. Activity on a cold day compared with Hybrid. .

that of 2 warm day. (1971)
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Table 8. Frequency of visits to flowers in
relation to the distance from the

hive.
Distance

Time 5m '15—20m 40m  60—80m
Ry N9 R N R. N R N

9.40—10.00 8 9- 9 12 20 290 — —
10.05—10.25 8 12 8 9 21 23 — —
10,30—10.50 9 9 5 7026 24 3 10
11.30—11.40 5 5 3 7 6 9 1 10
11,41—11.,51 6 8 4 6 11 16 6 ]

Average

R/N 1/1.2

1/1.4

1/1.3

7.2 8.6 5.8 8.215.6 20.23.3 9.7

1/2.9

1) Russian

2) Native ; There were some invasions of the
Native to this field from other near by

colonies.

Table 10. Proportion of workers which carried the pollen into the hive.

H18E

']—:‘able 9, Number of visits to flowers for the
collection of honey and peollen.

Russian Native
Time Nectar Pollen Nectar  Pollen
collection collection collection collection
9.00~ 9.30 8 6 1 2
9.3010.00 4 3 3 2
10.00-10.3¢ 3 4 2 3
10.30-11.00 4 1 3 1
11.00-11.30 1 1 3 1
13.00-13.30 2 5 2 3
13.30-14.00 7 1 1 0
14.00-14.40 6 3 3 2
Total 35 24 18 14

o, RRA6~20TTH -7 5 AL4BER, B
m OB B 5108, TERSREOTERRTER & 3%
Liers, 9RO L D@y EAF OIS %< 5 A6

- Russian Native
Date Now orkers Percentage of Pollen No. workers Percentage of Pollen
gatherers gatherers
May 14 w192 . 30.7% 19053 17.7%
14909 21.0 17693 13.2
9268 16.3 11631 26.4
May 15 9574 13.0 7227 15.4
9501 28.0 13583 21.7
9238 21.8 9153 16.0
May 20 17720 18.5 22681 10.¢
9834 23.9 3956 - 17.8
-5004 24.1 4719 15.2
3990 15.6 4732 9.8
Average 21.2 16.3

Table 11, Percentage of workers which carried pollen into hive. Eight

hives of each type were examined.

Date, hour

Hybrid

Native

& temperature

Range

Average

Range

Average

May 19

9.13— 9,44
17—197C

9.46—10.11
19—20TC"

10.24—10.4¢
20T

11.04—11.31
21—22¢C

May 21

10.00--10.31
16—17C

10.33—11.09
16.0C

42047
36—21
3421

29— 8

37—16

42—18

34.1%
2.6

%.6

21.1

24.6

39—32%
4836
3322

43—24

44—10

43—18

33.6%
40.0
271.7

31.9

29.8

32.2
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Table 12. Changes in gross weights of the hives (1971).
Hybrid Native
Colony No. of coml_)i May 14 May 21 Gain May 14 May 21 Gain
No. 1 7 18.4kg 21.6ky 3.2kg  20.0ky 22.0kg 2.0kg
2 7 19.5 23.6 4.1 18.2 21.0 2.8
3 6 17.7 22.4 4.7 17.8 21.2 3.4
4 6 17.8 21.4 3.6 18.7 24.0 5.3
5 6 18.6 23.2 4.6 19.5 22.2 2.7
6 6 18.7 22.4 3.7 19.4 22.2 2.8
7 6 16.7 20.0 3.3 18.4 _ 21.8 3.4
8 5 16.6 20.4 3.8 17.9 20.5 2.6
Average 3.9 3.1
Table 13. Changes in gross weights of the hives {1972).
Col N £ b Hybrid Native
olony Mo of comdS "May iz May 23 Gain  May 13 May 23 Gain
Ne. 1 5 18.0kg 21.3ky 3.3k 18.2kg 20.0kg 1.8%kg
2 6 18.5 22.4 3.9 17.4 20.4 3.0
3 6 18.6 20.7 2.1%  18.0 -18.2 0.o%
4 3] 17.8 20.0 2.2 19.4 22.6 3.2
5 6 18.0 21.2 3.2 17.8 19.2 1.4%
6 7 18.6 21.6 3.0 19.0 21.8 2.8
Average 3.1 3.0

* Omitted from the caleularion of average because of high mortality due

te some accident during transportion.
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Table 14. Percentage of survival in the 1970—1971 winter.
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Colony " Hybrid
No. of combs Survival rate No. of combs Survival rate
No, 1 4 70% 5
2 4 60 5
3 5 57 5
4 6 95 5
5 6 63 5
& 4 48 6
7 4 62 7
8 5 60 7
9 5 80 4
10 5 60 5
11 5 63 6
12 6 65 5
13 5 30 4
14 7 93 5
15 4 47 5
Average 62.2+11.9
5. D. 15.51
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Preservation and utilization of natural enemies
and useful insects in apple orchards
1V. Characteristics of the honey bee
stock introduced from USSR

Nobuyuki OYAMA, Chikara TSUGAWA, Yasuo SAITO
and Masateru YAMADA
Entomology Section, Aomori Apple Experiment Siation
" Kuroishi Aomori 03603, Japan

through its
Summary
/

v

A stock of the honey bee, Apis) mellifera LINNAEUS, was introduced,"from the USSR into
Aomori prefecture with the intention |of stabilizing apple fertilization ! activity in cold and
stormy weather when insects are preéented from flower visiting activity.. A

According to A, D. Li;), the queen bee introduced from USSR was derived from the local
Far—Easttern stock and raised in August, 1968, at the same farm.

After the hygene inspection for export in June, 1969, by M. N. Isachkovaf)the bees were
shipped to this station via Yokohama in the “Baikal”. . ‘

They reached this station on june 30, 1969, in good condition. The number of queen bees
was fifteen in all, each accompanied with fifteen workers. They were kept in wooden cases
during transportation (Fig.l) o

Immediately after their arrival, they were located in the recesses of a mountain range
where it was believed that within a radius of four km, there were no colnies of native bees
kept by apiarists,  They were kept here in quarantine and at that time native workers were
also acclimatized to the introduced queens.

On the first evening. each queen (in a case dem X 4ecm X 2em) was put on a comb in the
hive of native bees from which its own queen had, of course, been removed.  The workers

accompanying the introduced queens were killed and incinerated together with the wooden

containers, o
Next day, July 1, all the queens except one were put out of the cases as the native workers
became accustomed to them. During the acclimization, all of the newly formed queen cells

were removed until the colony was entirely replaced by offspring of the introduced queen. As
a result, twelve out of the fifteen colonies well established and produced enough offspring to

replace the native workers within a month.’

Subsequently, however, the number of homogenous colonies descended from the introduced -

queen gradually decreased, i. e., from nine in May, 1970 to zero in May, 1971. This was mainly
due to the natural death of the queens and the consegquent replacement with new queens, Al-t
hough the new queens themselves were of course descended from the introduced queen and
genetically homozygous, they produced hybrids by crossing with the native drones. The reason
was quite clear, the probabiligy of the sibmating as negligible as compared with that o@ the

f
‘1) The manager of the apiary of Kirovsky bee—keeping State farm, Viazemsk.
2) State Veterinary Surgeon, Chief of Nkhodka Frontier Veterinary Control post of the
Ministry of Agriculture of the USSR ‘

mating with the native maies during their nuptial flights.
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The 15 hybrid colonies, however, were able to maintain themselves from 1970 to 1972,

This paper deals with the results of studies from 1970 to 1972 on the three types of
colonies, i. €., the Russian (the introduced gueens and their first offspring), the Hybrids. (the
offspring produced by the new queens) and the Native (the type now generally being kept in
Japan). ‘

The resulis obtained were outlined below.

1. Morphology
The worker of the Russian type was rather darker and smaller than that of the Native.

By measurment, some minute differences were found between the Russian workers and the
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Caucasian workers described by SAKAT (1956) (Tables 1. 2. 3.), e. g. in such morphological’

traits as in Ashmead's cubitus index, and in the size of discoidial cell. From the general

comparison the Russian seemed to be a melanic type of the European bee.

2, Activity

The number of workers entering their hive and of those visiting the apple flowers at
different distances frcm, the hive were counted in May, 1870, in order to compare the activity
of the Russian and th;-Native. The temperature during this study varied from 15 .to 20C.
Both types were most active from 10 am. to 2 pm. {Fig. 3). No great difference could be de-
tected in the frequency of their flower-visiting, at least within a radius of 80 m from the hive
(Table 8).

In 1971 and 1972, similar studies were conducted with the Hybrid again, no significant
differences in activity were found between the Hybrid and the Native. Both become less
active below 15T and more active above 16T (Fig 5).

3, Response to temperature
In the laboratory, the response of the Rﬁssian and the Narive to temperature was studied
in 1970 by changing the temperature from 247 to 10T and from 10T to 17TC..
The responses of the two types were almost the same and any increased capability of the

Russian at a low temperature was not perceptible (Table 7).

4. Success of winter survival~ .
The ability of the Native and the Hybrid to survive the winter was compared in the 1970-1971
winter. The survival rate was somewhat higher in the Hybrid although the difference was
not statistically significant (Table 14).

5. Collections of nectar and pollen

In May 1970, ‘the Russian was compared with the Native for ability in nectar collection
and for the percentage of workers engaging in the collecting activity in an apple orchard.
During 6 days observation the amount of nectar collected was somewhat larger in the Russian.
Observations showed that this tendency persisted after the apple blooms were gone.

On the 0ther= hand the difference between the Native and the Russian and the Native and
the Hybrid was not perceptible in the percentage of the workers carrying pollen to the hives
(Table 10. 11).

§. Changes in gross weight of the hives

In general the change in weight of the hives would represent the over—all activity level
of the colony, including the pollen and nectar collection, the number of offspring ete-

There was no differences between the Hybrid and the Native in gross weight of thehive,
as far as the comparison made in the apple blooming season of 1971 and 1972 was concerned
(Tabte 12. 133. ‘

.

7. Swarming tendency
The Hybrid and the Russian showed tendency of strong swarming. This was supported
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by observations of apiarists who have kept them.
From the results summarized above, it may be concluded that no great advantage could

be gained by keeping the Russian and the Hybrid in preference to the Native bees.
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A, B; Russian queen.
é; Domb from which Russian queen is born.
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Plate il .
A The capsules in which the bees were contained.

B, C; Incineration of the emptied packages.
D, E; Method of acclimatizing the Native workers to the Russian queen.

F; The queen and workers after acclimatization.
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Plate III i
A The place where the bees introduced f}’ém USSR were kept in isolation.

B, C; Colonies of the introduced bees in isolation.
D; Examining the condition of the bees.
E, F; Feediug sugared water to the bees.

3
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Plate IV

A, B,
C;
.D;
E, F;
G
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Bees being kept in isolation (A) in a farm-yard at Babashiri, Kuroishi City, amidst paddy
fields, and (B) in the bush at Kuzukawa, Hiraka town, in a mountainous area.

Colonies being ke!:;t at Mishima, Kuroishi City. (Mountainous area)

Field at which research concerning pollination was carried out. (Aomori Apple Expt_r—-
iment Station)

Preparation of colonies for the winter.

Honey collection.




