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Table 1. RECEHE OB E

Outline of the plantation of female clones

RECRHE OfERH RIE F & BE7u—-v%&
Plantaion of female clones Established Area Name of female clones
year (ha)

RBEsTER 1973 0.10 FHR8, ®iH4, Forl
Plus tree seed orchard Tanzawa 8, Kinada4, Akimoto 1
FERTERR 1967 0.76  AL#E 2
Plus tree plantation Fudago 2
for artifical crossing 1971 0.07 E*X3

Fuji 3
[EREEYUEMEE 1977 0.32 THEEEAIFELS, WRERF13, 14, 65
PR 7 v — AR Cold wind resistance Maebashi ei 16,
Cold resistance individual Cold wind resistance Tokyo ei 13,14, 65

seed orchard and clonal archives

SEEEMEE < HESOERLE UTALy b wd), BES X QRKFEANEEOBERLR (U
TBey bEwd), OBFEBITHRE LTz, WINHEE 6, TEMEH 6 DGR TH o 3 RAMBEL
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Table 2. Aty b OXEHEGERUETFOME
Cross combination of A set and seed qualities of each combinoation

B FHR 8 EBE+L3 EEZE Y =R1 FEIR 3 RBE1L
Male clone Tanzawa8 Fuji3 Minamishidara2 ~ Mihol Hakone3  Kodamal
Female clone Cont. Pro- . Cont. Pro- = Cont. Pro- = Cont. Pro- = Cont. Pro- = Cont. Pro-
tected tected tected tected tected tected

MfREATEEL6 1 24 DRM (D) 563 395 1050* 434 585 395 608 408 454 350 588 531
Cold wind resist- Number of seed grains per one gram

ance Maebashiel 38 % ¥ (%) 4.4 706 0.6 47.2 4.1 55.7 8.2 71.1 6.8 71.4 9.4 49.0

16 Percentage of full seed(%)
HOE OE (% 11 0 0.6 0 0.5 0 15 0 0.9 0 1.0 ¢
Percentage of larva attacked seed (%)
F F (%) 3.4 50.4 0.6 37.1 5.0 354 4.9 41.2 6.4 57.7 8.0 34.1

Germination percentage (%)

A4 1 84D R (k) 568 419 539 503 589 483 617 466 614 439 585 403
Cold wind resist- & ® R (%) 6.7 50.4 10.0 47.7 5.4 37.7 5.7 47.4 9.4 43.3 5.8 57.1
ance Tokyoei 14 H & F (%) 0.2 0 0.9 0 0 0 0.6 0 1.1 0 0.5 0

¥ % (%) 5.8 41.1 10.0 34.2 6.8 28.4 6.2 37.1 5.0 39.4 6.5 44.7
THEERBEREGES 1 84D R# (B 650 552 613 596 707 455 604 501 609 586 705 451
Cold wind resist- & 2 (%) 6.8 45.7 3.1 26.0 7.8 345 8.1 58.5 9.4 29.2 9.9 58.1
ance Tokyo ei 65 = & (%) 0.3 0 0.2 0 1.1 0 0 0 0.8 0 0.7 0

¥ X (%) 7.8 40.8 3.3 23.7 6.2 49.7 7.9 52.1 9.0 28.5 8.9 49.4
MR ERELS 1 84 DK% (h) 856 407 737 508 593 392 665 427 614 446 599 437
Cold wind resist- 78 2 (%) 5.6 74.2 5.0 47.6 5.6 64.8 2.9 54.8 4.4 37.2 5.8 49.9
ance Tokyo ei 13 H (%) 0.8 0 0.5 0 1.0 0 0.5 0 0.3 0 1.3 0

F HF X (%) 4.4 68.8 4.9 43.7 5.9 60.2 2.6 57.6 3.6 32.7 5.5 49.0

W xRBETH] XM WOTHREETH S,

Note : *indicates estimate because of less seed yield.
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Table3. B¥ v F OREHECRUETFOME
Cross combination of B set and seed qualities of each combinoation

TEHE WERERRE WEREFE WEEARTEN WREAREREYN WEERERE6  WRERENESG
Male clone Cold wind resist- Cold wind resist- Cold wind resist- Cold wind resist- Cold wind resist- Cold wind resist-
ance Tokyo ei ance Tokyo ei ance Tokyo ei ance Tokyo ei ance Tokyo ei ance Tokyo ei
19 70 36 30 6 56
Female clone Cont. Pro- = Cont. Pro- = Cont. Pro- = Cont. Pro- = Cont. Pro- = Cont. Pro-
tected tected tected tected tected tected
FIR 8 124 DRS (WD 548 509 654 508 510 521 546 491 502 507 523 545
Tanzawa 8 Number of seed grains per one gram

T (%) 223 34.2 9.8 42.1 7.3 34.5 8.4 45.6 7.2 34.1 31.4 55.0
Percentage of full seed(%)

F E % 11 0 0.8 0 0.8 0 1.1 0 1.2 0 1.1 0
Percentage of larva attacked seed(%)

% #F ¥ (%) 16.6 16.9 9.9 33.7 7.5 11.5 5.7 30.8 4.4 19.1 13.6 27.5
Germination percentage(%)

BEt3 1 84D as (ki) 951 904 1023 935 950 813 906 807 1102 723 678 720

Fuji 3 T E X% 9.6 24.9 11.5 26.4 11.4 28.3 8.8 29.9 4.4 35.0 12.8 35.1
HOE X %) 0.2 0 0.8 0 1.2 0 0.7 0 0.5 0 0.7 0
% F X (%) 8.9 20.8 9.3 19.5 9.6 24.6 8.1 23.0 3.7 22.4 22.1 29.9
4 184DR% (B) 666 571 536 472 642 434 497 467 626 432 722 540
Kinade 4 T £ X (%) 9.3 30.3 14.0 585 7.6 62.2 9.1 54.0 5.9 57.9 6.9 22.0
HoF X% 0 0 0.4- 0 0.8 0 1.2 0 0.3 0 1.1 0
¥ F X (%) 8.3 29.9 12.7 53.2 6.4 58.3 7.8 49.5 5.6 53.7 6.9 22.6
#®it1 1e84nn% (b)) 739 651 804 622 633 487 751 544 600 609 692 463
Akimoto 1 £ OE X (%) 18.5 48.1 18.2 449 5.1 52.2 11.7 44.1 14.5 34.0 3.0 61.6
HoEF X (%) 0.5 0 1.1 0 1.3 0 0.1 0 0.2 0 0.7 0
¥ F E (%) 17.5 43.2 15.2 28.3 4.3 50.1 11.2 35.1 13.7 31.0 2.7 52.9
AL 2 124D n% (KD 338 401 408 372 455 448 361* 339 459 364 468 431
Fudago 2 ¥ (%) 22.8 549 32.8 63.7 23.3 63.2 8.7 63.1 12.4 48.6 10.7 58.0
HOoF X %) 5.0 0 0.7 0 1.3 0 0.3 0 20 0 0.6 0
¥ F O E (% 219 52.9 27.9 55.1 20.0 60.7 7.3 62.2 10.5 30.8 9.4 50.6

D kBEFBL ECH VO THRERTH S,
Note : *indicates estimate because of less seed yield.
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Table 4. BfoR#EMLE & MR OB F OFEE O L

Comparision of seed quality between the protected and the control

zZ & 1A% ) O BT84 0lE 1 RRRY
v b Seed yield per one Qualities per one gram seed D DFRIFH
pollination bag Number of
Set of X % — HEE REE RFE  seedings
polli- ® R B 7 Seed OB RENE RENE S AYF  Percent-  Germi-  per one
nation Items Cone Seed weight/  Number Number Number H age nation pollina-
weight weight cone of seed  of full of germi- Number  of full percent-  tion bag
weight  grains seeds nation  of larva seeds age
seeds  attacked
seeds
(g) (g) (%) (%) (#D) (k1) (%) (%) (%) (%)
B sBALE 23.0 2.6 11.7 458 229 194 0 51.2 43.2 520
Protect from insect damages with mesh bags
(mh—8®K) (8.4-54.5) (0.9-5.1) (9.3-13.7) (350-596) (155-302) (187-280)  (0-0)  (26.0-74.2) (23.7-68.8) (128-1120)
(Min.-Max.)
Aty X i 21.0 1.9 9.0 638 39 36 4.4 6.3 5.8 72
A set Control
(B/N—1K) (1.9-56.4) (0.2-5.8) (7.4-10.2) (454-1050) (7-70) (7-63) (0-9)  (0.6-10.0) (0.6-10.0) (1-186)
(Min.-Max.)
SLER /R (%) 110 137 131 72 586 542 814 u1 726
Protect/cont.(%)
BB 26.8 3.1 11.2 554 234 189 0 4.9 36.7 611
Protect from insect damages with mesh bags
(/1K) (3.4-60.8) (0.3-7.2) (8.2-14.5) (339-935) (119-313) (60-281)  (0-0)  (22.0-63.7) (11.5-62.2) (65-2023)
(Min.-Max.)
Bey bt % B’ 23.4 2.2 9.9 643 76 67 5.3 12.6 10.9 164
B set Control
(B/h—8&A) (1.3-100.3) (0.2-9.3) (7.2-12.7) (338-1102) (21-164) (19-150)  (0-17)  (3.0-32.8) (2.7-27.9) (4-1130)
(Min.-Max.)
L /(%) 115 137 113 86 307 283 355 335 372

Protect/cont.(%)

HNBRAEAC L D BETFEERE—BL 0 0b 5,
Note : Numeric sometimes differs calculation because of rounding to the nearest whole number.
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FRERR E CREACTEFSEERZTL 285200, YIELSKETRBEOEERIZVEELS
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EEhd, Aty b OFFHBELEXIZFREEHS1.2%, 1 XA LVHEH, FEANFREOEEICL S TEED
D2VIEIHEET (ZOMET) B48.8%THL» 0, ROLIMBOH A LAV EHR X OHE(%) 13, £#(100
%) 7 5 MR DFEEEK(6.3%), LHF(0.7%) B L UPHMILED Z DMfiZE (48.8%) BELE44.2% &
HESNZ, AKCBLy MI3l.5% L%, Aty b EBty + OREOFRERIIEM % 13 2 A TH300m
Bh T, REE, 70— VHEBREPSES LV HER, REFRZEESELCRLELONS,
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Table5. BFOREHDOSBNHRER (BIFHTRY)

Analysis of valiance of seed qualities(shows Mean Squares)

BT 18 40 FEEHR FH XK
iy b Lo B HE Qualities perd Percentage Germination
Set of Factor Degrees of one gram see of full seeds  percentage
pollination freedom oK FHE K (arcsiny % ) (arcsiny 9% )

Number of Number of

seed grains germination seeds

Aty b pus:: 1 390241**+ 228989*** 11921.6*** 9010.8***
Treatment

A set X8 5 11976 955 50.0 31.5
Male parent
557! 3 10712 2482+ 37.7 21.0
Female parent
K% 15 7647 744 31.8 23.6
Family
HE 23 8549 748 34.3 27.4
Error

Bty k Pk 1 117949*** 223596*** J127 . 1%** 4948.1***
Treatment

B set 18 5 6741 2184 26.1 31.0
Male parent
BHE 4 369304*** 7143** 215.3** 270.3**
Female parent
KH* 20 8001 1518 37.9 32.4
Family
E 29 4764 1740 38.0 50.5
Error

B RERERERIT -7 A VERICE B,
***i30.1%, **i31%, *BISKDOERETCFENZIAETNREETH 5,
Notes : ***Significant at 0.1% level, **Significant at 1% level, *Significant at 5% level (F-value).

PEoRER% b L CHERMEMAREES CIT> T THG R YD 00OXME2HEHL Tz b 0, B
HEBLEIC LY ZOEFUTTHHALTHADPEON L RAALELS7:DT, RECLELZEELHEL T
Hlzo RALUTHREG, EHE6 OERZEE 3y MEITT3 LEEL CREBOMES T 5 & Table6
DEBY LY, RO 1HELLUVIRTETT 25E8E8HM, 1HEEH0 58 E U TEHhmnE
B2TOBAEISIAMAE LD IZIZASEE ko Te LOLS IR TRIEEKRTES Z L1tk y, BHRHH
ZEERICRER T 2 ESEE R RTIC B TRAZREREEE-> TV 3,

ME P#IZ & 2 BABRAR CIRELF DORGRRT b HERFE 1225%, 4 BIFERT265%L EOERS H27C
Ep S, NIRED & 5 BB TFOEEICIE 1 G50 L &M Th-> THHROBHRABR 1 EZ VD
LEZOND, ERREEESVROECETORENE 2B LHESL TS I 705, WEUTO
FHCIBREE CEENCER T 2 2 L b EFIBRBRA L OFRRECTRAT ILESD L LEZ RS, #
N REETLEROBFACOERCIHZ 2 D 2R T 2 LENH 5,
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Table 6.

(EHE)—107—

6 X 6 DERRTE% 3y MEHRT IHEOBREDEK
comparison of consumption and wages to carry out 3 sets of 6 maternal X 6 paternal
factorial design pollination

108484+ & 1048 (4 8)
108 conbinations

Ten bags per one cross
combination (control)

108414 &5 (g L)
108 conbinations

Five bags per one cross
combination (protect cones
from insect damages with
mesh bags)

H H  &ff, I# i %
¥ % &2 & &M B & B
Items Cost,rate of work Quantity Sum of Quantity  Sum of money
money (yen) (yen) Remarks
R E 851,745 805,415
Total
THFEES, 403,245 542,295
Articles of consumption
B3 150/ /4% 1,08048 166,860 54048 83,430
Pollination bags yen/a bag bags ags
B8 50 /%8 54048 305,910
Insect isolation nesh bags yen/a bag bags
TR 3 JH 300f9/% 54048 166,860 324§ 100,116 4ME, 75 v s, A9 v a RETIE Y b
Bags for pollen collection yen/a bag bags bags One set of bag contains outrer bag,middle
bag and meshed inner bag
SRS 5% D 5, 108 1388 BiA 2
5 bags are used to collect pollen in the
control,
3 bags are used to collect pollen in the
protected
T, FEOHEES  20/M/%& 1,6204% 33,372 81048 16,686 HuR IR UTER A
Labels,cotton and others yen/a bag bags bags For cross pollination and pollen collection
{EWEh, TR, 950M/ 70— 1870-> 36,153 187m—v 36,153
Pollen gun and yen/a paternal  paternals paternals
pollen collection funnel with sieve
FE 97.5A 448,500 57.2A 263,120
Wages persons persons
RO 245%/ AH 30,360 15,180
Preparation  bags/a person a day persons persons
R - o 33.588/ AH 2A 148,120 16.1A 74,060
Emasculation and bagging persons persons
bags/a person a day
TS HHY 4388/ 8 12.6A 57,960 6.3A 28,980
Bagging for  bags/a person a day persons persons
pollen collection
THER#EE  27v-v/AA 9 A 41,400 9 A 41,400
Pollen  paternals/a person a day persons persons
collection
TEBHEA 2304/ AH 9.4A 43,240 4.7A 21,620 2EHEA
Pollen bags/a person a day persons persons Two times injection a bag
injection
1758/ AH 6.2A 28,520 3.1A 14,260
Rebmoveing of bags/a person a day persons persons
ags
Ioalst X 35043/ AH 1.5A 6,900
Bagging of  bags/a person a day persons
1nsect isolation mesh bags
1.9kg/AH 12.6A 57,960 7.1A 32,660 Hi322.29/4%, MLEIR24.9g/RORRAE
Cone collection  kg/a person a day persons persons Cone yield of the control i 1s 22.2g/a bag,
that of the protected is 24.9g/a bag
HE 256g/ AH 8.9A 40,940 6.1A 28,060 XEI$2.1g/4%, MAH 32 9g/é0)§?iﬁ
Seed cleaning g/a person a day persons persons Seed yield of the conirol is 2.1g/a bag, that

of the protected is 2.9g/a bag

L EETRIREAOE IF L D0 ) OENH M, BEEMAEES TLI82E R F1985EDIEETR O %

BERL 720

1 RECRE D ORE, MFONEE, A, By bOFERAWI,
B84 (3, 300M) WX 3EIBEF, E¥YEREESR (8,500M9) IX10EEM THEAIT 5 & L7z,
B 3HEER2EEL TR BB %EMNEL Th 3,
Ei34,600/3/H- A& L7z,
Notes : Fate of work varies with the hight of maternal trees,so this rate is applied to the average of the reports
of investigation at Kanto For. Tree Breed. Inst.
Yield of cone and seed par one pollination bag are the average of A set and B set’s yield.
Pollen gun (3,300 yen) depreciate after three times of uses and pollection funnel with sieve (8,500yen)
depreciate after 10 times of uses.
Sum of money includes 3% of consumption tax.
Daily wages are 4,600 yen.
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Quality of Artificially Pollinated Seeds of Hinoki Using
Insect Isolation Mesh Bags and Examinatio:

of It’s Effect of Investment

Takatoshi HANDA®

Summary

In order to produce the artificiallly pollinated seeds of Hincki (Chamaecyparis obtusa ENDL.)
efficiently, after removing pollination bags, pollinated cones were covered with insect isolation mesh
bags to protect cones from insect attacking. The quality of the sceds of the protected cones and the
effect of investment of insect isolation mesh bags were investgated.

Seed qualities of two factorial designs, 4 maternal X 5 paternal trees (A set) and 5 maternal <
6 paternal trees (B set), were investigated. The percentage of full seeds of protected cones was 8.1
times in A set and 3.6 times in B set as high as that of the control. The seed germination percentage
of the protected cones was 8.1 times in A set and 3.6 times in B set as high as that of the control.

In 0.7% of seeds in the control of A set and 0.8% of seeds in that of B set,there were larvae ci
Megastigmus sp., but no larva was observed in the seeds of the protectec cones.

Estimated infested rate of stinkbugs(Plautia sp.) were 44.2% in A s=t and 31.5% in B set.

In the case of three sets of 6 X 6 factorial design, the cost of pol:iiation work, using 10 pollinatior
bags per one cross combination as former method was almost equal to that of using five pollination

bags and five insect isolation mesh bags, but amounted labor of the {giteg is 0.6 times of the former.

(1)Kansai Forest Tree Breeding Institute (Shikoku branch, Kansai Forest Tree ‘reeding Institute, Kanto Foreet
Tree Breeding Institute)





