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Table 1. RECEZ & RRIFHE D KR

Working term of mating in each year

fReS - 7 ~ov

THCEE ZHR = — R OR
and labelling
1979 May 21~29 Jun.2~9 Jul. 3 ~14 "80 Sept.25~30
1980 May 20~28 May 30~Jun. 5 Jul.3~17 "81 Sept.21~28
1981 May 18~28 Jun. 4 ~12 Jul. 2 ~20 '82 Sept.21~29
1982 May 12~20 May 23~31 Jul. 6 ~21 "83 Sept.30~Oct. 8
1983 May 10~19 May 22~31 Jun.27~Jul.22 "84 Sept.28~0ct.10
1984 May 24~29 Jun.5 ~11 Jun.27~Jul.20 "85 Sept.27~0ct.12
1985 May 14~21 May 24~31 Jun.25~Jul.16 '86 Sept.22~Oct. 3

Photo. 1. /NEOSEASIC & 2 22A0KSL
Bagging work using small duplicate bags. Each
bag encloses a single female flower shoot.

Photo. 2. /NERECR L HEkD
KES DK
Comparison between small
size of duplicate bag and com-
mon size of pollination bag.
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Photo. 3, HfFL 7-1EK#E & iR DL A BEFESES B : 438t

Pollen gun of one’s own making and _ Hypodermic siringe k:\feedle
N C:onAKAR  D:RIE
ordinary type of pollen gun. Rubber bulb Agitator

Photo. 4, FERSIER O 72 OFEL
Materials for making out pollen gun
of one’s own making
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Table 2, £EZ & ORI L Z OFEHE

Total number mating and it’s result in each year

=R OB O OB 5 OE B or oo 4% B
e Total number of mating Production of cone Prodution of seed
. Hif TS H —_— HAEH : Gt L iERcE: —— KB BRR -
mating Number of BRI HETER Number of . R . Xfﬁ%; Number of ﬁ’j‘* w Number of 1‘,0.00& %
year cross Number Female cross Number of  Cone yield cross Seed sound seed Weight of
L of bags flowers Lo cones percentage o volume : N 1,000 seeds
combinations combinations combinations pre cone
1979 126 6,052 11,501 126 3,915 34.9 106 493.3 13.1 10.3
1930 17 3,760 5,806 115 2,847 50.9 114 817.8 29.4 9.7
1981 119 6,493 10,536 118 4,911 47.7 118 1,492.2 29.9 10.5
1982 230 8.446 15,357 229 9.360 61.6 229 2,060.0 25.4 8.5
1983 186 8,600 13,000 186 6,177 48.9 186 2,028.0 27.8 10.5
1984 121 4,211 7,074 120 2,920 42.2 120 663.7 22.4 10.6
1985 27 1,054 1,947 27 995 56.9 26 322.0 23.4 10.5
T
Total or 38,616* 65,221" 31,125* 49.0** 7,876.0" 245" 10.1
mean

Note : * indicate total and * % indicate mean
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Frequency distribution of number of sound seeds per cone in each year
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Frequency distribution of weight of 1,000 seeds in each year

BZERELHEHENPR SR> o7,

ATZRI ST 2RRELHEF O AN IR s h, BERTEEREENT 2 £ TORREM
BB RHEA L > TER 5, KMEHOED IREFENBICK X EET 2E8ERRTTH 2,

Table 321X L HIEHEIS O 12584 LEHEAEE TEMS 72 190E - Icow T, BERTAER (1,500
B) OFBRHERL 2, KEEEEHMIZT9E» S 8BEZTTH Y, BARREEL, HYEES T 7 MH,
BIISZ 5 ETH B,

RECHEHR O 1 HEY M) ORI EEIE, BPIEHES T3 .46, BINSETFH2.6ETH%, Zh
WxE L1, 500053 A S N7 RFE £ TOREEIZ, HHIEFHES Q125G Tix3.0E, BT O190ME¢
32 0BT H - o, RECHIRH ORFREFCL, 50085ERR & TOREERIE, BPIFHES OHEEE2NHEMS D

Table 3, HE@4ER (1HAEE%YRD1,5008) OEFRCRI

Achievement of target seed production 1,500 seeds per cross combination

FERK O T O R A B S SERTHG R
Number of times pollination until target achived U Total number
naccomp- £ cross
lishment ot Cross
1 2 3 4 5 6 7 combinations
R 80 70 (200 3.6 (L9 (.6 (.6 0.8)
from 1979 10 29 65 47 6 2 9 1 125
BAETELY | (97 9) (45.8) (19.5) (4.7 (0.5 (1.6)
Addendum plan 53 87 37 9 1 3 190
from 1982
& &t (20.0) (34.6) (32.4) (8.3 (1.9 (0.6) (0.6 (1.3)
Sum 63 109 102 26 7 2 2 4 315

i) LEARIE = 3 AFEa e RICH T 2 HETH D,
Note : Th parentheses are precentages against totals.
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Female flowers used for pollinating

Fig. 4. BESERHK G 0o HER L ERE TRE L ORAAEL G ICBT 3,
HERMETE & RS R E DORBIR

Relationship between female flowers used in mating and cone yield percentage on the

crossing combination which were not achied purpose for 1,500 seeds and in necessary

many times of pollinating for 1,500 seeds

i) R AR N TR RO AL, WEORSIZTHEE R

Note . A horizontal line and vrtical line indicate range of number of female flowers
and yield percentage. And further, an intersection of each line indicates means

respectively.
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PEEETIIBREENC L T129~326M T o Tco TR BB RENFE DR IILERK ELLHIL T 0, HBLOR
PTG U CREEM T L LTz 2L, ZHEETIHBEHMMSEE SN2 720, — A% D ORI EH

1L TL, 0004K A4 TRER MR U s L BEADB R SN e, 72, BRE « I OVRHI R TI3 795 & 80
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AL S00REZERTE Loz bD Un-accomplishment
B ERETCTERELZLO 7 times of pollinating
@ EHFET6EFEMLLIZHD 6 times of pollinating
O EHEFTS5ERELLIHD 5 times of pollinating
Fig.5, B EEHIK e » o EE EZRE TOLE ORMEE L G BT 5,
R L FAPE & OBIR

Relationship between cone yield percentage and production of the crossing combina-
tion which were not achied a purpose for 1,500 seeds and in necessary many times of
pollinating for 1,500 seeds
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Table 4. RHEIHEITZ & RZBEMEZERAIOTHE
Efficiencey of mating work in each year
et IR e S ZRFE BrEE - 7 ~OLAT I RS BRARIIESE
Bagging Pollinating Removing bags and labeling Cone collecting
1A%7:D 1 A%7:D 1A%7:0
RHRAE Per each person {Fs Per each person {f¥ Per each person {f:3 LA%7Y
mating B TSR HE BER | R SR O R | BB omsm B meE | %{Qmpﬂmnﬁf
year HETEH HEEH HEEH L TT R
Amount Number davs working Amount Number davs working A t Number davs working
Amount ¢ bags ays efficency | * ount ¢ bags ays efficency mount: ¢ bags ays efficency A ti\'\nnber fays working
Number of Number of Number of Amount o ones 44 efficency
femals femals femals
1979 (6,205) (886) (189) | (6,052) (864) (254) | (5,272) (753) (228)
11,690 1,670 4.7 355 11,501 1,643 6.8 483 9,374 1,339 3.3 406
1980 (3,829)  (547) (140) | (3,760)  (537) (262) | (3,032) (433) (144)
5,958 851 3.9 218| 5,806 829 4.1  405| 4,524 646 3.0 215| 3,915 559 2.1 261
1981 (6,738) (963) (193) | (6,493) (927) (314) | (4,654) (665) (166)
10,801 1,543 5.0  309| 10,536 1,505 5.9  501| 6,690 95 4.0 239| 2,847 407 2.1 194
1982 (9,154) (1,308) (225) | (8,446) (1,206) (294) | (7,376) (1,054) (206)
- 16,577 2,368 5,8 408 15,357 2,194 8.3 529 12,797 1,828 5.1 358 4,911 702 3.2 219
1983 (9,300) (1,329) (233) | (8.600) (1,229) (323) | (6,592) (942) (204)
) 13,642 1,949 5.7 342 13,000 1,857 7.6 489 | 9,160 1,309 4.6 284 | 9,360 1,337 4.1 326
1984 (4,430)  (633) (129) | (4,211)  (602) (262) | (3,266) (467) (161)
) 7,376 1,054 4.9 215| 7,074 1,011 4.6 439| 5,013 716 2.9 47| 7,177 882 3.8 232
1985 (1,155)  (165) (103) | (1,054) (151) (131) | (1,013) (145 (132)
” 2,075 29 1.6 18| 1,947 278 2.3 242 1,846 264 1.1 240 2,920 417 2.4 173
1986 95 M2 L1 129
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5 7 K ®  and labelling
ab .
= L2 S e
g A 220 pollinating ./
[s R .
= HE S
& ,
D~ !
5 R 180 |
[t m ) .
& / u]
8= a0 -
35 S
= 3 °
s}
X o
v .~
2 4 6 8

AECHIE (SRFIRH T x10%)

Amount of mating (total number of bags : x10%)

O* F1979EREIC £ 57— T, (FEERNEMUIOEE LRI 5,
[1*indicate datum of mating in 1979 and differs from other years working specifica-
tions because of it's data was ruled out.
Fig., 6. RECHE (2XASH) & ZRIEEREE & OBR

Relationship between amount of mating and efficiencey for each person
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Table 5, 19874ICHE & {1 7ol T D FHFREL

Germination percentages of stored seed sown in 1987

FEIFEDXS ARSI L DFHRE
Classification Number of families for year of seed yield & F
of germination Total
percentage 1980 1981 1982 1983 1984 1985
A 13 9 2 24
1~10 29 12 5 24 1 71
11~30 6 17 4 24 51
31~50 18 3 28 3 52
51~70 8 4 24 3 39
71~90 1 12 64 7 6 90
91~ 4 9 3 12 28
g & 48 65 32 175 17 18 355
Total
me:;ﬁzjm%(fg‘ind- 3.1 26.0 56.9 52.9 67.2 923 44.2
erd deviation +5.8 +£20.1 +32.6 +31.1 +23.3 =£5.8| +33.9

Table 6. 19885 & 11 1 fPAE T D FEIFRTL
* Germination percentages of stored seed sown in 1988

HHEEDOK 5 FFEEET L ORRK
Classification Number of families for year of seed yield &
of germination Total

percentage 1980 1981 1982 1983 1984 1985

0,
0 (%) 1 6 6 13
1~10 23 21 2 30 3 79
11~30 8 21 3 38 6 76
31~50 6 6 5 19 5 41
51~70 4 9 35 8 56
71~90 11 29 12 3 55
91~ 1 4 3 8
o &t 38 o8 31 161 37 3 328
Total 2
e FEEE 11300 164 57.3 40.6 548 84.0| 369
o= ‘

erd deviation +13.9 +£17.0 =£25.2 #£29.6 +27.8 =6.4| +29.9

Table 7. 1989%FIZfE &1 78T RUEF D HZFRB

Germination percentages of stored seed sown in 1989
FELER DKy HFEEET L ORRE
Classification Number of families for year of seed yield &
of germination Total
percentage 1980 1981 1982 1983 1984 1985 1986
0,

0 %) 1 7 8 1 17
1~10 13 28 9 27 19 2 98
11~30 3 16 12 41 15 1 94
31~50 2 2 13 27 26 4 74
51~70 1 27 20 27 8 1 84
71~90 13 12 16 16 1 58
91~ 1 1
o &t 24 54 75 135 104 29 5 426
Total =

P M TR
meiﬁlﬁlﬂ;gnd- 11.8 10.0 48.0 30.0 42.2 67.7 35.3 35.2
—+ 97 §
erd deviation +12.7 *£12.4 =26.1 +24.6 =+25.2 +14.6 +32.6| *27.5
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B BIZE, BHEEMEL Kot TTH, IFEEESEVS0F & SUFEDAER T T, FFHOREDL
FEETH T2, LU, QUFAFEB T TRZOETOEELHPVERHLTho T, BT — 8 HiId i
3, EREFEHT L < BRI b BV 86 A PERE T ORI I RIF TR Ao T2,

Table 8, 9, 10K ST ER Z iz, YEAHORKBREERL 72,

& =M UEOFEER,, KX TORMIBEIZ0~100% 2 THROHEFEIICR Sz, % B20%ATT, »i
NOESFBEVECRRZN SO LASA 277 L Tz 0% EOFEEROMIBEA R T b O EFFEREMEVHEE
HIZE Do T, BEMTED L OFYFBRIZ8TFETIZ4.5+£5.8%, B8ETIX7.7+10.7%, '89FTI38.2+
T.7% b T DRBSET LMLz, L, AESED & OETFOMBIRGIIFHIF IR 2 727804, 81
FEOBF TR WEASEZ 228, ZOBVEZFHIEERE LSBT,

Fig. 7, SWXS4EICEAFREEMCE XM LLEBTFORKF 7T - 022 ¢, KEEFONEHAM D
RS ERERR[UMBZE L OBIRE T L. 58, JOMNTRIEFRERHOES 2, REENOBRFRICES
fTo%HEx 0 F L LTHELL,

Table 8, 1987HEICHE & 11 Y44 OFEIRIRI

Mortality percentage of seedlings in Ist year antumu sown in 1987

WIEE D KX 5 FFEEET L OKRE
Classification Number of families for year of seed yield & #H
of mortality Total
percentage 1980 1981 1982 1983 1984 1985
0,

0 (%) 28 18 14 54 8 11 133
1~10 3 29 15 94 7 7 155
11~20 3 8 3 23 2 39
21~30 1 1 2
31~50 1 1 2
51~70
71~
o At 35 54 32 173 17 18 331
Total .

A
nw;;gﬁfi;hd 2.7 5.1 42 5.0 33 2.0 4.5
erd deviation +6.3 +7.1 +4.6 +56 =44 £2.9 +5.8

Table 9. 1988412 #% & 1 HEAH OMEBERIL
Mortality percentage of seedlings in Ist year antumu sown in 1988

RARE DXy HFEEF I L ORRR
Classification Number of families for year of seed yield & £
of mortality | Total
percentage 1980 1981 1982 1983 1984 1985
0,

0 (%) 20 19 6 46 12 103
1~10 9 21 20 65 14 1 130
11~20 7 9 5 30 9 2 62
21~30 7 2 9
31~50 1 2 5 8
21~70 2 2
71~ 1 1
e EIA
[ ~ = .

~ Total 37 52 31 155 37 3 315
mej{zlf};iadfﬁsgnd- 5485 55 84 7.7 10.0 7.1
erd deviation +9.1 £15.7 =*£4.9 =10.3 £7.5 =5.0| £10.7
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Table 10. 19894 1H& & fif 1) HAF4 S OFSERTL

Mortality percentage of seedlings in Ist year antumu sown in 1989

I LEiEENDIESA BTHEFET EORLH
Classification Number of families for year of seed yield &
of mortality Total
percentage 1980 1981 1982 1983 1984 1985 1986
0,

o (%) 10 25 10 32 16 2 3 98
1~10 8 1 41 63 47 16 1 187
11~20 3 9 17 23 30 7 1 90
21~30 2 1 6 7 8 3 27
31~50 1 1 9 2 1 7
51~70

71~
e Bl 23 47 75127 103 29 5 409
meiﬁﬁfﬁind_ 58 5.7 93 7.6 9.7 9.6 83 8.2
e 2701 =80 7.2 7.2 +8.0 =8.9 =48 £7.7

Y =97.407—-10.321X
r =0.8584**
(df=20)

80 |

%60-

$40-

Germination percentages at nursery bad

20 |

1 3 5 7 9
froE oMM

Storage period in years

) 1BV RVTHEED D
Note . ** indicate significance at the « =0.01 level

Fig. 7. FEFERIC & 2 FEEFFOEL
Change of germination percentages at unrsery bed by stord seeds
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Fig. 8. BTIEIC & 2 YEANOMIBEOEL
Change of mortality of seedlimgs in Ist year autmu by stored seeds

IRETORFEREIERME S 20 1~ 2 FHTEB0%AERR LA, 4A~5F82RBLI-bOTI
60~40%, 8~ 9 L TIXI0% &, M OR S 12t CE T U 7z, ME O AR r = —0.8584**
LS TEELHBEEERSZD S, ERERAY =97.407-10.21X 855070, —F, B2 UEOHE
F TR O S OBAEEF A < HBIRE r =0.3539), BIEHAR & FHEE ORI 13 FHBIRIR A
sz oiz,

Table 11138745 5 89E L TOWME NI T, TP DEOREEFN 0% TH > LKR L, ZORRDOZD
HOFZ BT BHFRIERL T2

WO ST ETHERN 0 %2R LD ORIKE Ly F D3RR TR SNz, RRBWCEES
HBH, FBEMFER T L2, STETIEBRSR, SSETRIIKR, BIETRITRRTH D, BETITRR
Bt ¥ 2 zhzhoged, FEEC6.8%, 4.0%, 4.0%Tho7ze ZOFT, 1RE LY FH/) 3K
RUEDORBOSHEHFRO B TH- KRy MEILy bHY, ThZhOXy FNNTREEERY o— ot
BT2HDOBEho, LL, INS6ORKDZOMOESFTIE, L3 2OMOLEFOETDFEHF
R Table 5, 6, 7 LBk, 805, BIEEBTOIX LA LD 0 BITVHFETHY, TOMOEF
TRFFRPLBER L 8> T BH8% 0o 12, 8T~89EE TOJ/EX T IREROF T, WThOBET
LIOBUA T ORFLERRULKRIZ, L1 x/AF103, ARI02XZH— 241, —R10x—f7, HHEE
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156 X102, —BI9 XRE1 Db T 5 HETICT o,
BT E8BHEDFE T THE o NI BEET O 1 4O & Fig. 106CR L7z,
87HE B AN O MEA T O & S 13 FH8. 5em, ZF O#IBAIZ4. 0~12.9cm, '88EE D % AT N8 Tem, FIBHIE

3.0~15.1emT, W4E & b BB E AR Uz, Z OMEBRIC B EA 20w, ZONELEORE L NS

HOBBEEIZEAERUTh o, —H, |V EETOREE, STERE ST T F

#4921, 2cm, EEFHIZ13.9~29 . 1em, ZAUTHT L TSSED #4Liz, FH17.9cm, HFAIZX10.7~28.6cm& %20,

AR (T O 89FEDRED HARDE S IZ DWW T OEERHE I YEAET TIZr =0.6513%* (d

&1k Fig. 912,

KBTS INETO-

SEL N o Tz,
Table 11, I OEE[TUHETHER OB ERLIERE, ZOFRFZDZ OMOER 2B T 5 FEHRK
Families’s germination percentage indicatde at 09 in any years, and germination of it’s
famslies in another years

FEF DT
Years of seed yield in
% W RN 1980 1981 1982 1983 1984 1985 1986
2y b TR ey EEOF Py U PrDT SHUE BEAE
Ly Cross combination fREffOE HwEpa R xfHa BEfUE RBEfUE BaAua
Number of Years of sown in Ditto Ditto Ditto Ditto Ditto
pollina- 4
tion set ’ ° 87 88 89 87 88 89 8T 88 89 87 B8 89 'S8 89 89 ‘89
1 ZA&A 3 bod o100 0.0 88.1 80.0 85.2
2 & oo 2 Z f 10 0.0 59.2 38.5 1.5
2 o2 T 104 0.0 72.4 43.6 6.5
2 = 14 ZAAKA4 1200 54.3
3 Zofft 0 oo 1 0.0 65.5 54.0
3 Zo #1024 103 0.0 17.2 3.3 1.5 76.4
3 & 1 ko103 0.0 80.5 64.7 68.0
4 W 1 E o4 105 4.8 1.8 0.0 4
6 B3 Z {105 0.0 1.5 1.1 4.0 35, 0.7
6 wwms A # 101 0.0 2.5 12.7
7 B0 2 AFL LS 0.0 0.0 7.2 7.7
8 Z 1 0 F 108 0.0 0.7 2.2
8 Lo 1 A E 103 0.0 0.0 0.0 56.5
8 JUOF 103 A #1030 0.0 28.6 2.6 15.3
8 =12 2T 1.6 0.4 0.0 49.3
9 BRI A H 1020 0.0 0.7 0.3 23.7
9 HOF 100 0 FTO102 0.0 14.6 53.2
9 JUF 102 2B 4 1.2 0.0 0.2 42.7
9 JUCF 102 W OE B L 1.6 0.0 0.0 5.2 61.2
9 = OB o1 BB 2.8 0.4 0.0 4.5
10 # OF 102 46w E 2 37.2 84 0.0 83.6
12 s F 3 0A 101 0.0 31.4 45.1 36.5
12 MO R 1 EHERAHNL 74.0 48.0 255 0.0
14 LoF 05 % 4] 0.0 13.3 7.6 37.1 38.4 T79.6
14 L 105 & F 104 0.0 17.9 22.2 25.8 10.5
14 £ B 1 E F 104 00 0.0 0.0 19.7
15 OfE 103 E PR 102 0.0 96.4 60.2
15 ok 103 K OR102 0.7 0.0 92.8
15 L1022 22 0.4 0.0 47.8
15 KR 102 ZHELH 10.0 3.3 0.0
16 — M 10 — B 7 16 0.4 0.3 6.9 0.0
16 S I (VR = S R 0.0 0.0 0.0 10.5
16 AR 104 5 E 4 0.0 0.0 276 11.0 14.3
17 HEEB6 H % M102 0.4 06 0.0 0.2
18 — ¥ 9 — B 10 3.3 0.0 3.2 0.4 32.1
18 M9 & L o1 0.4 0.0 0.2
18 = B9 BRI 0.0 0.0 20,0 1.2
19 HEHFI03 8 F 9 0.0 92.3 89.1 52.5
20 hE A2 E O 100 0.0 55.0 9.6 79.3
20 REEW A 40 0.0 0.0 80.7 60.2
20 REHEN A 1 0.0 0.4 0.0 69.4
20 flt A& 4 & 1 0.0 91.8 89.5 50.0
21 B o410l & 3 3.2 1.1 0.0 51.3
FEH - . , . - B . . f
Number of families 4316 4 1 13 12 10 13 12 2 15 17 17 3013 5 1
TERFE (%
Mean of germination 0.18 0.83 0.00 6.24 1.76 0.28 49.92 54.25 42.25 17.03 10.78 7.56 23.73 30.12 73.84 0.70

percentage
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f =291), 14EAEMTIET =0.2566** (df=163) &, &b CHEEAMMEIED >1i, LirLl, BE
WDWTD 2 TTHHEDSITBRER 6RO I RALFDEFEHIE (Table 12), BFER TEO64% LK E
<, 1FEEWTREMCI8% /NS5 T, BYFEOEREHERENE L, »D, BAENDLVERL K
REMTH T2 ZORDPERND L, 1HANORSHNE L B bDEEL D,

Table 133SI BT OEX LB SN M ELEBOES L OB A RL 12,

IR & B 804 &OSSEDAEFERET, RUVBSHESRE &1 O 84 ER T T, BESHBESEY sh ke
o ze %12, BESHBENED SNLZOMOEEOET T}, 155 nHBEGRBOMEMEL Thal,
SUE L BAFEDEFERET TIX 5 %L~ v O FIRICGEWINE B TH o 7o, YEEHOE S LT OE SH O
BHRER X, TR L AAEF T L OBFRFNET LHALUTE Y, ZoE»5, HEIMIrRGE
FTEHMEEOHBREREHE 22 bDTrwr e Bbhd,

8.7cm
RN v A—
i ; 18.0cm
Sown in 1988 .
_—
Families - 304 sor )
Sown in 1988
" 20 20 Families : 178
4
| -
> .
2B ol-—>— J—l H — 10 H
q:a" I '
gg} 8.5em g I n. -
=’ __ 3, 21.2cm
40 | Sown in 1987 S A )
i Families : 301 = M [] Sown in 1987
| 20 Families : 245
(%) E
20 |
(%) 10
0 l— (} [ ol ﬁ[WI Hrlh
4 6 8 10 12 14 16 10 14 18 22 26 30
HWoEs  (om) EOEE (em)
height of seedlings height of seedlings
&) v VA R RE O R T, &) MFliEFig. 9. ERICTH B,
Note : _ ¥ indicate mean and range of standard Note © The remarks in this figure are simi-
deviation larity in figure 9.
Fig. 9. MFEAEOEGS OERGTR Fig.10. 1 F4HOE S QMRS
Fraquency distribusion of height of seed- Fraquency distribusion of height in 1-

lings in Ist year antum in each year years-old seedlings in each year
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Table 12, REEFRR W E T 5 HE O8N
Analysis of variance of height in crossing seedlings

1. £& &0 SEERHOSPTRER

Result of seedlings in 1st year autumn

e . SN
Source of HHE N EEET SrEEL Rete of
AR D.F. S.S. M.S. F contribution
variance ; L
in variation
£ oE M 1 13.215 13.215 11.761** 0.65
Years
x £ M 292 1523.994 5.236 4.660** 64.20
Families
BnoE 292 298 005 1.124
Error
2 K 585 1870.304
Total
2. 1 H4EHOHTREE
Result of 1-years-old seedlings
ZEBHA ) FER
q(f;rce of HHE  EHH FERETS paN: e Rete of
T D.F. S.S. M.S. F contribution
variance : L
in variation
F E M 1 1009.925 1009.925 178.613** 28.65
Years
x K M 164  1567.488 9.558 1.690%* 18.26
Families
BoE 164 927 300 5.654
Error
= &% 329 3504.713
Total

&) > 1YLV RVTHEEDD
Note . ** indicates significance at the @ =0.01 level

Table 13, AFEERIFEF D1, 0005 E O MEAT O S O
Correlation between height of seedlings and weight of 1,000
seeds in each year

&4
) Year of sowing in
T DL 1987 1988
Yearof sced ™ “Rm  WMERE  SRE MBI
yield Number of  Correlation  Number of  Correlation
families coefficient families coefficient
1980 26 0.2455 32 0.3213
1981 44 0.2975* 43 0.2946*
1982 28 0.3905* 28 0.7159**
1983 149 0.3698** 142 0.3637**
1984 15 0.4815* 35 0.2788
1985 15 0.3756 3

i) S BR IRV ARV THEESD
Note : * and ** indicates significance at the «=0.05 and 0.01 level,
respectively
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1 XBCIEEIMRRICOWT

R LR 72 & OB CEIT L A REFEOUA ERET L iRk, 20 TRMBEREREL T uY 5
7R B BRBELT, AFISNL L /XN RENEY, THRY TEEREOVIFEESCOHTO
BEPOBH LT TH L,

AZFOFENCIEL, ZOMBEOEE I IEFERERT5%, 1EBRRYL 0 FEE30 L LD, Ly
L, 7TEMOETHEETHERRELHETOEREEZE bICZOHPENKE , THHETHERI349%, 1HRE
W7 D EEFHII24 SR Y, FEORERKEE Z W FN36%, 18% FEl- 7c. Z DERERIEIL, 69~TIEE T
SHEMICH > TEITLL T A Y RBER 7 0 — v OREHERVEBHE LIt bDOTHE D, ZORMOE
FRELEL T L b/ S <1372, BREPHETOERERR AL OFTRR L Z L A LFRBTH - 72,

B, REEEED O RO HRE ST OEERRE b L1, IMEE» S HIEDL 500K 585 120
OFD ORERMEEFIN T 2 &, sCAERE23, 9858, HEAMEIEH340, 431, A3 ~ S BREEE19, 2861,
AFETREFTLII4.7T72kg L B %, FITHRE COBMEL RS % &, HERBLONL. 6f5DM a2 FITL
rrlEih i, CORCOFRERIET A=Y CERERROEENBFIC KRS0, WIFEORRENZETEDOR
WX E AT, MOBREEZ FPRLU TR A - Tl e, SoRerHAEL > TERAEFITL 29
TH 5,

RRZHTIE, BEICBT2Y 7 -4 <Y (X Pinusrigitaeda) OFISFEIICHES N TVLED, 20
THOCIE, M L U CRBICHE L oA RN 8 ~ 148D ) ¥~ (Pinus rigida MILL) &R OREER
ARTHY, ZEEIF20omX50mDK & ST, ZHEEIE 2 ~ 3 [, ZHHDER (77—~ [ Pinus taeda
L) BEN (SEFEMGEN) &7 20 2ERE (W7 1) =V NEddyBARR R 2 oo 7 — 5=
HEH) 2 SBRIEL, REFHEC PR FROELELRIL 7o, £ OTEFEREZE £ ZRK10, 0008034 72 D 12
WET 2 L, SHUEECEI00AD, ZEHEEICIZETAD, BREMEZCII0ABZNENLETH- T2,

KB DFATHER I 0 HH U LEEIE L U ¥ 7 — =V OBE LT 2 ETable 140 &k 9% 5, /1
T ORREES 2 L 72 e Tk, ZNENOMEED BIROBTHLRHIBL L L ¢, 2800, 00080253

Table 14, 74~ YEAKHE & ) ¥ 7 — &~V HEELHIC B 5 HIE
EDREHE
Comparisons of efficiencey of mating work between

intraspecific crossing of Japaness red pine and intre-
specific crossing of X Pinus rigiteda

RRCMEZERE 1 A1THHD O (RS
Day’s work per cach preson
Mating work (number of bags)
7 A~y BN VFT =Y
Japaness red pine X Pinus rigiteda
RELRE T 103 ~ 233 100
Bagging
T 131 ~ 323 149
Pollinating
fRaS « o ~AHIESE 132 ~ 228 100

Removing bag
and labeling
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3RO R 2 O THEIZH L WL, /IMEOREE TOFER ) F 7T -~ YO 2HEORFETH >
720 AT YEOREICIZ) F7 -3 TR w, KEZES (Y AR, Wl 77> U,
ST Bfa S —F A2 MK, K EE D 15emX30em) FRHWTHD, ZOFEEERIIOBREEBIELL LD

EHEES NS,

INEAR RS I HE ORI METE 2 TR L 2 ECEE R BB L, 1 DOFBIC 1O E2# T 20T, S
GFEOIRAE <, 18470 OMEBD D v, INEREIR TR ORI ST 2175 &, HiB O
RMOTRIEIB L, ¥ o FRBEL 7ML & TRRAE OB R & O RO MICRIL T 2 EBHKR & 5,
TEROREE % 073560 1 R4 7 0 OMIEHE, EAS2ic k5 s, 7Th~Y (THAE) T3.0~5.5(H,
7uax Y (THA)TE2.~-38FTH > 720 i, HBSYORTERER (7T ~10584, 7 H < VEREE 7 o—
)T, 1SN0 2.6~7.7M, Y6 TH o, ZDLIRRELETR 1 2080FIzE < OFM
DAL 18470 OHEERIEE < &0, FIUHEBEORE TERBEN LTyl itk b, /INEOR
DT ARRRRER T, 1 KRB0 1.7TH, 2L 0B OEPIEL.5~1.9E T, KE2BOY~14
DETH oI /INSBRTIT) KEBH IR, REHESRESRZIEERL VLD EZRD, RiZbX
2RO TREWEERHIT 3RF L 22 L5 7,

NIRRT O EE S < 32 2 L T, BEB TR OB E BT X 212235, FEROEMI
—HTRIFEREOMRIZ OB, IAHRENELEE AT 2 EEREENT L 25, 2ESZHLIER
ZRIEEOFER T, BB E LT 1 B 030088, 2 LT 1 AMEY 3 2 TSI AR, 0004
I AR & 7% - 7o,

&z, NERRRTIE, RO ERZH £ TOMOSKREME, FCEFL EORO%ET - B> , A%
BCEEAEITT 2 1cH > T, RFEE L L2 OEEAREE L THI0% %2 RIAATETL M, FITHETE
L 2EEBPHD, 1.8%~8.6%DHEETH -7z,

B, MM OTERIREFEC DL TR AR L 205 72, L L, M OBIEOREHE
HEORHHH I L, BEZHH EHEZ R OB OBENH 5 728, & OFEARIISE U EE OZE»
SEMFEOKRT 2 TCORMIZE LU, BERMICBEEBEORZWIHEL 2o Tt Bbhn b,

NIRRZ B8O TR AT L 2R T OEES EI M2, ZOWMEDOFET
FWHRICBOTYH, T ORERHEEL 2HEE T, U THREPHETOEENEL 2 EEFMT T3,
PTG, AT055 - AUFT1075 & I A W A CIUEEE VR ICE» - 729, £72, 1,5008 O T4 7E
DUER R S WA O T, RREES DT 20 b ORR ST, I OMEE OREROFER ELHE
EHOARIED B0%, IHBFICL2ELBOLTNZELILOTHY, 70— OELRIE L TEER
L BBHEEBON 2 S, RELTAMIERAMRTERP oI bRE, DL BT EMSA
TARG KRR T OEEROF O RADEENLE L 55 0T, HERCEE 2 ETT 256 A
EIEM AL S k) eEiEHEE 2 LT 2 2 s BB b b,

2 EENEEFOEREEICIOVT

FEEMBREOT T, A¥ « £/ FOMETE, WMEITNWEIHEFORE T REFHEL> MG LETTH
B2EFbNTWVE, ZHWCHL, TAhHY - 70y 3EEE, RHUCEOCHELTELWTORFNEED
FCRBHHEATEI S LELNTED, SHREOMT 27 7 AMIZES L, HUWBEICE 220 T
S5EEFIC Y, BEBEI%DFEFTIRF- Tz,

BRI 2~ 4" CORBIE TR L 7o NTARRE T OFE R A T L 724ARE ORR T, IRioR S
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IS CHRFIER L, 5o nkmlFEis o BEEi 1 12 2 EM0% T >RFREBET L2, Lal,
ZOFRFEROETIZEOEEFOBT LTI L , MENETOESGOWIESL LR EEOBTRH - 12,
$/0, COWPBRTHIFLR OB 2T LLEREVBRRA SNz, INSORRTHETFOLEEE L > T
BREFLELTLTOLEHDOP8HLESN, OTFNOFE L RFENTEORRZ D505 1,

BB, 7RV T hACVETEEOCETIZ EEARDERESR L EH ST 5998, Kl TlRETE
E DR W THlHEOMICEELMHEBBED S e o Toe TRIRRFLOET LB fERBRon2E
o, IR LR ELEZLND,

BT OFEH K N IR OB T O BRRE LIRS 29 vwbnb, £, AX-L/F-TH7Y
ZHOLETOREEFROMBR T, 6 FH CIHIREE 2°CTI333%, —200CTEHS3%DRF N1 H
D, INEEETIINCEHENEETI £, W b80~90% DFEFIT R L 227,

A TR ST CBRE L CRAECROKERICHE > TET L2, 2D, IFEETORFE) 2 F5E]
HET, ZOXIBHRIIR-TeEZ S, Fio, BWRE COBETFORPUBIL TiE, REPARRE T
WE COWMAPSRL, LU LBEE L bRV FCEEPETanLRTEREEBbhE, TheD
Z e, HEEFOLEFRIC L 2ENMETOEVFEBHOR I Mz, WEIhs £ TR ST
ORET- O, HBEMNITKOEHE L EPHAIEELH-> LEREEDbR S,

—%j, FEFEIE ST HFKE COMIBE R, HEMUED LNy RS RS N, BFICE D
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Materials used for artficial pollination

AR O M =
Materials Localities of selected materials
B om su—r% EEAX A RE i 1® i
Breeding
[tem Clone district Proprietor Location
[=E N B 2 HULIEER ESEERS HARR NIRRT B
Touhoku- National
Plus tree  Ooma eastern forest Aomori Prefecture Simokita-Gun Ooma-Mati Okoppe
7 (53 = 1 n Z HRE TR REN A
Mutu Aomori Prefecture Simokita-Gun Higasidouri-Mura Irikuti
7 i 2 2 Vi Vi Vi
Mutu
Vi i > 3 Vi Y Vi
Mutu
53 o) 4 Vi Vi Vi
Mutu
P 8 3 # 1 » P FrARR AR ER AR AT R R
Noheji Aomori Prefecture Kamikita-Gun Tohoku-Mati Yokosawa
Vi B 4 H 2 Vi n Vi
Noheji
) B o # 3 Y » Vi
Noheji
) Z it 1 ” 7 FARG_EIRRRS AL RT B L
Ottomo Aomori Prefecture Kamikita-Gun Tohoku-Mati Nodagasirayama
» Z e 101 ) Y HHRE LILABRATEE DR
Ottomo Aomori Prefecture Kamikita-Gun Tohoku-Mati Tounosawa
7 Z fit 102 N n )
Ottomo
U Z fit 103 Y Vi Vi
Ottomo
/) Z fit 104 Y Y Y
Ottomo
7 Z ik 105 Y » »
Ottomo
Y = . k3 Y Vi FHHRIR=AKRTUIE
Sanhongi Aomori Prefecture Sanbongi-Si Setta
" = K K 4 ) Y HRRZARARERE
Sanbongi Aomori Prefecture Sanbongi-Si Hukamoti
i = K K 5 ) " FRR AR
Sanbongi Aomori Prefecture Sanbongi-Si Houryou
Vi = &K K 6 n Vi Vi
Sanbongi
” s 1t 101 7 REM BRI EACEPEACET SR
Community and
Kamikika private forest Aomori Prefecture Kamikita-Gun Tohoku-Mati Yusawa
) k Je 103 Vi ) Y]
Kamikita
Vi F it 105 Vi Vi Vi
Kamikita
) = 102 Vi N HRR=ZF AR TR
Sannohe Aomori Prefecture Sannohe-Gun Nangou-Mura ltinosawa
U = &l 103 Vi Vi )
Sannohe
) = = 104 n ) HRE A IFR R
Sannohe Aomori Prefecture Sannohe-Gun Gonohe-Mati Oogida
Vi = 2l 105 N " HARE P E AT HT A
Sannohe Aomori Prefecture Sannohe-Gun Gonohe-Mati Asamizu
Y = A 109 Y " HHRE PRk RRTHS R
Sannohe Aomori Prefecture Sannohe-Gun Hasikami-Mati Haresawayama
n = = 111 N n HARE ZERR_ BRI
Sannohe Aomori Prefecture Sannohe-Gun Hasikami-Mati Mitibotoke
poo= A y » AR A B
Sannohe Aomori Prefecture Sannohe-Gun Nangou-Mura Simamori
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HEAARL OO B
Materials Localities of selected materials
L | rua—r4 FARL i RE it 1 h
Breeding
Item Clone district Proprietor Location
plus tree = I 113 BEALEE RAEMK BREZFEESNESF
Sannohe Touhoku-  Community and ~ Aomori Prefecture Sannohe-Gun Nangou-Mura Simamori
eastrn private forest
» = = 114 ” N H AR = AR VR
Sannohe Aomori Prefecture Sannohe-Gun Nangou-Mura Aozukuri
Vi = =l 115 y n Vi
Sannohe
” AN Val 101 » ” HREAT AL
Hatinohe Aomori Prefecture Hatinohe-Si Ookubo
Vi VAN = 102 Vi Vi Vi
Hatinohe
n AN = 103 n ” HRE/AFTHEA
Hatinohe Aomori Prefecture Hatinohe-Si Kawaragi
Vi AN F 104 Vi Vi Vi
Hatinohe
Y H F 2 Y EH aF A TS TRIAR
Iwate National Iwate Prefecture Iwate-Gun Iwate-Mati Ekarinai
forest
Y E=1 * 3 7 Vi Y
Iwate
” s £ 101 Vi n BFRETFANETIRE
Iwate Iwate Prefecture Iwate-Gun Matuo-Mati Matuo
” = + 102 » Vi V]
Iwate
» s E 103 y N EF R TS FETHIE
Iwate Iwate Prefecture Iwate-Gun Iwate-Mati Midou
Vi P F 104 Vi Vi Vi
Iwate
roo R E 10 Y Z TSGR L L ¥
Morioka Iwate Prefecture Iwate-Gun Siwa-Mati Sannoukai
Vi B fid 103 ) ” Y
Morioka
Vi B e 104 Vi Vi HFEEFEELUNEL
Morioka Iwate Prefecture Iwate-Gun Tamayama-Muma Tamayama
N E H 1 ” y HFRBRATE
Sizukuisi Iwate Prefecture Morioka-Si Tunagi
U 7K P 102 U U A TR EEF
Mizusawa Iwate Prefecture Mizusawa-Si Syohouji
) 7K N 103 i 7 ATIRTR R
Mizusawa Iwate Prefecture Esasi-Si Fujisato
7 7K N 104 ) » »
Mizusawa
Vi 7K R 105 Vi y Vi
Mizusawa
) — a 6 Vi 7 HFE TR
Itinoseki Iwate Prefecture Itinoseki-Si Genbi
U - 1% 7 U U H TR REHAAHEITARE
Itinoseki Iwate Prefecture Higasiiwai-Gun Daito-Mati Oohara
Vi — E5] 8 Vj Y Vi
Itinoseki
» .. 5| 9 Vi Vi BT R EEH R R
Itinoseki Iwate Prefecture Higasiiwai-Gun Fujisawa-Mati Kinomi
Vi — 23] 10 Vi Vi Vi
Itinoseki
" - ] 101 » Vi H T R HET RET R
Itinoseki Iwate Prefecture Nisiiwai-Gun Hiraizumi-Mati Hiraizumi
U A # 101 Vi Vi T RARFEEACE L
Kuji Iwate Prefecture Kuji-Si Samuraihama-Kitanoyama
U A # 102 Y Y Y
Kuji
7’ A <3 103 Y ” »

Kuji
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Materials Localities of selected materials
[ su—r% HARX ZiEEpir i 1® it
Breeding
[tem Clone district Proprietor Location
plus tree A # 104 ERACHE ESESES BFERAENAREILEIL
Touhoku- National Iwate Prefecture Kuji-Si Samuraihama-Kitanoyama
Kuji eastrn forest
Vi = 5 101 n " HTR NEANERE SR S
Iwaizumi Iwate Prefecture Simohei-Gun [waizumi-Mati Kamatuda
) ) & 4 U U R T RAHAR L T SRR
Miyako [wate Prefecture Simohei-Gun Yamada-Mati Toyomane
" X M #E 5 ” Y R R SUNFR DK E] A&
Oohunato Iwate Prefecture Kesen-Gun Setamae-Mati Kamiarisu
Vi u = 101 " REM HFEIUT AR THT 2 1 H5
Community and
Kunohe Private forest ~ Iwate Prefecture Kunohe-Gun Taneiti-Mati Tiwari-21
” L F 105 7 7 IR AT E H i
Kunohe Iwate Prefecture Kuji-Si Natui-Sodehata
Vi L F 106 Vi n n
Kunohe
» H, = 107 a 7 ETRAENEHESE
Kunohe Iwate Prefecture Kuji-Si Natui-Mugiu
y = =l 102 Vi n HFR TR — N
Ninohe Iwate Prefecture Ninohe-Gun [tinohe-Mati Kotunagi
» s F | 101 n Y HFERSETAETE AL
Iwateken Iwate Prefecture Iwate-Gun Iwate-Mati Kubo
" oM OF 101 ” ” HFREWITERE
Kamihei Iwate Prefecture Tono-Si Aosasa
" B B 102 Y " »
Kamihei
" - (| ” " TR R EHERT TR DR
Higasiiwai Iwate Prefecture Higasiiwai-Gun Senmaya-Mati Kumanosawa
» W& JE 103 Vi ) AT RS HER A E A
Higasiiwai Iwate Prefecture Higasiiwai-Gun Kwasaki-Muma Usuki
" B m 102 n ERAH® ET RS AR = R
Nakaniida National Miyagi Prefecture Kurokawa-Gun Daiwa-Mati Miyatoko
forest
7 fils = 1 U N EWRLE TR
Sendai Miyagi Prefecture Sendai-Si Imosawa
i il = 2 " " HREIE R
Sendai Miyagi Prefecture Sendai-Si Ayasi
" il =) 3 V] » R SRR R T S A
Sendai Miyagi Prefecture Sibata-Gun Kawasaki-Mati Hasekura
" il = 4 ) / HHRIR LS AR I 2 AT
Sendai Miyagi Prefecture Sibata-Gun Murata-Mati Adati
n =] b 9 " N BT TR B A
Siraisi Miyagi Prefecture Siraisi-Si Hukuoka-kuramoto
Vi S £1 10 Vi ” Vi
Siraisi
U 2 Jit 101 JE SRS IR SRR A 1
Communit and
Kurihara Private Forest ~ Miyagi Prefecture Kuriharra-Gun Kannari-Mati Arima
” L I 102 7 " BT R AR BB T o
Kurihara Miyagi Prefecture Kurihara-Gun Kurikoma-Mati Iwagasakai
)y i e 101 ) n BRI R T IL
Osika Mivagi Prefecture Isinomaki-Si Sawada-Oritateyama
” 2] b7 101 " n IR E A T H
Miyagi Mivagi Prefecture Mivagi-Gun Rihu-Mati Kasuga
Vi E I 101 /) U TR SR AR T /N R
Sibata Miyagi Prefecture Sibata-Gun Murata-Mati Koizumi
poE N %2 b y et /TR
Tomakomai Hokkaidou Hokkaidou Tomakomai-Si Nisikioka
U b % M 2 FL PR U Tk HE G RK R R H T =
Touhoku-
Kitaakita western Akita Prefecture Kitaakita-Gun Ani-Mati Sanmai
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HEadpre B Ol O
Materials Localities of selected materials
L zu—r% HAL i ERE At 1" Ha
Breeding
Item Clone district Proprietor Location
plus tree I #] 101 dLpEER RAEH PR AR HE RS
Touhoku- Community and ~ Akita Prefecture Honjyo-Si Tikagawa-Nisioodai
Yuri western Private forest
» O W1 n n LT A LR B BA
Nisimurayama Yamagata Prefecture Nisimurayama-Gun Asahi-Mati Ootani
é W BB » n TR KR PR I
Tounanokitama Yamagata Prefecture Yonesawa-Si Hukiyasiki-Numahira
” H oM BB 2 Vi Vi BRI TR B S DR
Tounanokitama Yamagata Prefecture Yonesawa-Si Hukivasiki-Uenosawa
" oW oE B3 % Y TR AT R
Tounanokitama Yamagata Prefecture Yonesawa-Si Yanasawa
» OB B 4 n n LU YR KR B L T L L
Tounanokitama Yamagata Prefecture Yonesawa-Si Tateyama-
Onariyama
" oW & B 5 ) V] IR AR /ML
Tounanokitama Yamagata Prefecture Yonesawa-Si Akagei Oyama
) E BB B 6 ” y TSR A R AR
Tounanokitama Yamagata Prefecture Yonesawa-Ss Tasawa-Daimyoujin
) moE B 1 Vi Vi |12 S P T BT (1 SR T B3
Nisiokitama Yamagata Prefecture Nisiokitama-Gun Sirataka-Mati Hosomisaka
Z wWOoBE B 2 Vi Vi ”
Nisiokitama
" woE B3 ” ” »
Nisiokitama
n wmooE g 4 Vi Vi n
Nisiokitama
) oy moo101 n EH#H PR AEHTES )
Sibata National Nigata Prefecture Sibata-Si Kanaya
forest
) o2 W 102 » » »
Sibata
" R E 1 n " BB AR RS
Murakami Nigata Prefecture Iwahune-Gun Arakawa-Mati Arasima
Vi f k 2 Vi Vi Vi
Murakami
) = #h 1 ” RA#M IR LS AEREE O R AR R
Iwahune Community and  Nigata Prefecture Iwahune-Gun Asahi-Muma Unotoro
Private forest
7 i #H &' 2 Y ) TR R TR SRR i P
Kitakanbara Nigata Prefecture Kitakanbara-Gun Sasakami-Mura Sasaoka
/) i # K 4 Y Y )
Kikakanbara
U .  H 6 U /) HTIE R L I AR SR HT P
Kikakanbara Nigata Prefecture Kitakanbara-Gun Nakajyou-Mati Haguro
) 7 S S| N ” HR R P T AR AT R
Nisikanbara Nigata Prefecture Nisikanbara-Gun Maki-Mati Hukui
/) w2 Y ) HE R PG AR E R IR E
Nisikanbara Nigata Prefecture Nisikanbara-Gun Yahiko-Mura Yahiko
” = =1 4 Vi ” Prig = BENANT K
Santou Nigata Prefecture Santou-Gun Tomari-Mati Tositomo
) Al H 102 Y n FERATIAL P LT S
Kariwa Nigata Prefecture Kariwa-Gun Nisiyama-Mati Sakata
Dk = &l 101 SHALERES ESESEYS HFHREZTEE LN
D-class ~ Sannohe Touhoku- National Aomori Prefecture Sannohe-Gun Kuraisi-Mura Ookubo
eastern forest
Y ¥ i3 4 AL PEED B HrE L A BT Y 1T
Tohoku- Community and
Sado western Pivate forest Nigata Prefecture Sdo-Gun mano-Mati Yokkamati
zoft & A £ Ml HL ESESPaN HRBAMNIEHEAR
Touhoku- National Aomori Prefecture Gosyogawara-Si kanagi
Others  Kanagi-nanawa eastern forest
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HEEARA O O =
Materials Localities of selected materials
B M ra—>r% HAX A fERE it i Hh
Breeding
[tem Clone district Proprietor Location
zoftt K H % 4 HAL S ESEEE S HHRETACERE MR AFRL
Ooma-ikoma Touhoku- National Aomori Prefecture Simakita-Gun kazamaura-
Others eastern forest Mura Irimoriyama
U Z o 2 o U ) FHRE LACERERALET BT EHEE L
ottomo-ottomo Aomori Prefecture Kamikita-Gun Touhoku-Mati Nodakasirayama
Y VR - | V] » HRE FALESSRALATE DR
Ottomo-tibiki Aomori Prefecture Kamikata-Gun Touhoku-Mati Tounosawa
Vi A F 4 B3 Y U EFEAFR AT LI
Iwate-kitakamiyama Iwate Prefecture Iwate-Gun Iwate-Mati kitakamiyama
) s F B AL L Vi ) HFRETFEERATZRIL
Iwate-matumoriyama Iwate Prefecture Iwate-Gun Nisine-Mati Matumoriyama
y HOERB M n i AT RS TR R LN
[wate-sikenrin Iwate Prefecture Iwate-Gun Tamayama-Mura kouma
» B O OE Il 6 n N HFRETFEEIREA
Morioka-tamayama Iwate Prefecture Iwate-Gun Tamayama-Mura Himekami
N B oM OE I 7 Vi Vi N
Morioka-tamayama
U it b & IR 26 Vi ) AT R iR

Kitakami-murasakino

n — B — B 2 N
[tinoseki-itinoseki

Y K KB KK "
Ootuji-ootuji

" K # ¥ E 2 n
Ohunato-takada

" fill & "3 )

Sendai-oosawa

Y

V)

Iwate Prefecture Kitakami-Si Murasakino
HFR—/Bh— 4

Iwate Prefecture Itinoseki-Si Itinoseki

AT EPAFEIRRENT AR

Iwate Prefecture Kamihei-Gun Ootuji-Mati Ootuji

A IR RE AT 5 T el

Iwate Prefecture Rikuzentakada-Si Yonesaki
EHURIIETFER

Miyagi Prefecture Sendai-Si Imosawa

) DRSHEMEA CTEKE R bOTH %, ZOMIEEMUSAOBEREMETSH 3,
Note : The D-class are materials which were failled to pass the examination at a selection of plus tree.
The other are materials for tree improvement except plus tree.

152, TCHEE—EX
Mating design for artificial pollination
Ja-y Fi3 B
&5 | # Pollen parent
Number TRty b No.l RE+E v~ NO.2 TRty + NO.3
of Seed parent Pollination set 1 Pollination set 2 Pollination set 3 |
clone 1 2 3 4 5 6 7 8 9 10 11 12 |13 14 15 16 17 18
1 =&k 3 :0..0.0.0.:.8 : N R
2 K 2 : 1@ .0 :0 .0
3 El g 2 9.0 .0
;4 it 101 SO @
| 5 fhe) 3 @
L6 A% 2 .
{7 [232) 2 ‘0. @ .0 .0 .®
8 [ 101*, i@ 0 .0 . @
9 1 # 101 | .9 .0 .0
10 =fF 104 .09
It =FK 4 P N A
12 AEBEME 4
13 ¢ 102 10
14 [ e} 1 ;
15 FHESB 2
16 o 103
17 =Z&XK 5
18 =B 101 |
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Jo-y
&5
Number
of

H

#

Seed parent

1

-l

Pollen parent

XEty b NO.4

Pollination set 4

TRy~ NO.S
Pollination set 5

ZXEEy k NO.6

Pollination set 6

30

36

i9 21

25 26 27 28 29

3l 32 33 34 35

o=y
&5
Number
of
clone

#§

#

Seed parent

#

Pollen parent

XE®y b NO.T
Pollination set 7

XhtEy b NO.8
Pollination set 8

RXEEY b~ NO.S
Pollination set 9

37 38 39 40 4l

43 44 45 46 47

49 50 51 52 63

_54

38

102
101

EEEEEE 3

lll

o) ,_VO‘O’Ov

ﬂﬁmmﬂv§
g
=

mﬁlﬁl%ﬁﬁﬁﬂ&t‘m‘nlﬁ%

Seed

B

parent

Bl

Pollen parent

ZEE vk NO.1O
Pollination set 10

RE v k NO.LL

Pollination set 11

XEEy h NO.L2
Pollination set 12

55 66 57 58 58

12

106
102
115
104

61 62 63 64 65 66

67 68 69 70 71

TTRE & 4 [T o |

piifeifu R il T iiiE il

102
101
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78—y it " B
%5 [+ 3 B Pollen parent
Number ZEEy L NO.13 ] REE v ~ NO.14 TRy b NO. LS
of Seed parent Pollination set 13 Pollination set 14 Pollination set 15
clone 73 74 75 76 77 78 |79 80 81 82 83 84 |85 86 87 88 89 90
3 BR Lot ; Lo 1 FANURS TONUOOOS AU OO
74 E3 103
75 F- 104
76 ¥®HEH 101
71 HWEBEBE 5
8 ER
9 AR
80 \E B
81 i)
82 [EF
83 FE
84 B K 44
85 ]
86 By
87 B &
88 L
89 R
90 f#t
7a-y it B ]
&5 [ 4 # Pollen parent
Number ZEE v b NO.L6 TRy~ NO.LT TR k NO. 18
of Seed parent Pollination set 16 Pollination set 17 Pollination set 18
clone 91 92 93 94 95 96 [97 98 99 100 10t 102 03 104 105 106 107 108
| st B 10 |..00.00.00 0@ 0 |
| 92 i ] 7 (... 0.0 .9 :8| ;
{93 R 104 R :0..0..80 : : :
94 1 T RO NS SOURORE SOV . - SN, S0 FOUSE R
95 HEWER 4 |G o | i .
96 HEEME 2 : : : : : ‘ ;
97 B 8 0.0 i@
98 HEH 10t 0.0 .80
99 R 163 (OIS - I
| 100 b 101 L8
joor BEEWw 6 | G GG b b
| 102 BEFEHEH 102
1103 R 105
| 104 B 9
‘ 105 B8 101
| 106 i 5
| Le7 1k 1
108 HAR 3
EE i [ B ]
%5 4 B Pollen parent
Number TRy k NO.19 TRt v~ NO 20 ARt b NO. 21
of Seed parent Pollination set 19 Pollination set 20 Pollination set 21
clone 115 116 117 118 119 120 121 122 123 124 125 126
109 fk&E 2
110 B3 103
111 = 9
112 i:A 101
113 [ 8 6
{114 — B —B 2
| 115  F#HE 102 i 0.0 .0.0 . .©
[ olle B 101 i 0. @ .0 . ®
17 A 4 | ® .0 o
1e ik 2 °© @ |
s g 1 ‘o |
120 HtEREE 6 E—
121 HA 10 | 0.0 :.® 0 .0
122 )i 102 .0 . @ .0 0o |
123 i & 3 ; ® .0 @
124 ]33 102 10 Q.
25 H oL : ; : EIURE SO NSO . . @
126 B E L 7 : N

E: OHBISTIELYILOMEETHY, OFIRIIEILENEREREGETH S,
*EIRI9EDHEEEILIVRLED LR EHAETH S,

Note :O indicates cross combinations started from 1979, in Ist plan,
and ©® indicate cross combinations added from 1982, in addendum plan.
% indicates cross combinations called off from 1983.
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2 3.

AL A B | TR R

Progess of mating for cross combination

Rtk v b
Number of

MG

Cross combination

RACETHEER

Progress of mating

Pollina- 2] e
tion set Seed parent | Pollen  parent | 1980 1981 1982 1983 1984 1985 1986
i = KX K 3K fil 2] O C O
= &K K 34t & H 2 O D
= X K 3|k 4 101 O @) O
= KX K 3@ o) 3| O O O
= K K 3 E N 2 O O O
K [# 204k B omo 2 O O
AN fi 2 k. | 101 O @] O O
K i 2 | ¢ ) 3| O O O
K fH 205 AN 2 O C O
4 % H 2 Fk 4 101 @) O O
It &% H 2| =) 3 ) O O
% H 2|8 /N K 2 O
i it 101 | & e 3 O @) O
E 1t 101 % /N % 2 O O O
iy el 3| E AN 2 O O O O
2 i 2 2 | & it 101 O O C O O
tp el 2 | F 101 O O O
1 o) 2 | = H 04| O O O O O
i =] 2 | = K K 4 O O O
e el 2 | K5 E R 4 C O O
Z 101 | F) 101 O O
Z it 101 | = = 104 O @)
Z it i = £ K 4| O O
Z it 01| KM & EM4 O
Z= I S| 0m|= F 104 O
21] 1 01| = X K 4 O O
23] F 101 | K [ 5 4 O
= =l 104 = KX K 4 O O D)
= Ial 104 | KM 5 E M 4 O
= K K 4 KBS EMA4 < O O
3 Z ft 102 | & ] 1 O O O O
Z #E 1028 & B 2 O O O
Z fit 102 | L it 103 O O O O O
Z fit 10212 & X 5| O O O O
Z fit 102 | = 12l 101 @] O @)
i 2 1|/ & B 2 O O
i i®) 1|k it 103 O @] O O
i = 1= &K K 5 O
te e) 1= & 101 O O O
moE B 2| Lk Ele 103 O O O
moE B 2= KX K 5 O O @]
hHoOoE B 2= = 101 ) O O
s It 03| = & K 5 O O O
k- it 103 | = I 101 O O 9
= Kk KX 5= H 101 O O O
4 Z fit 03] = & K 6 O O
Z it 103 | 2 o) 41 O O C
Z gt 103 | ™ & B 1 D) O O
Z it 103 | 1= it 105 O O O
e ft 103 |4 A & fi1 1 O O C
= A K 6 |& > 11 O O O
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Efficencey of Mating work on Intraspecific Crossing of
Clone in Japaness Red pine, Pinus densiflora SIEB. et Zucc.
and productivity of Seedlings by Stored
Artificially pollinated Seed of Them

Tsunesuke Nocucu1”’, Tadashi KawaMura® and Naoei ITAHANA®

Summary

We carried out a large scale intraspecific crossing seven times in 1979-85 among clones of plus trees
and others in Pinus densiflora SIEB. et ZUCC. to make populaion for tree breeding.

Design of crossing was blocked disconnected diallel consist of 21 set. Each set consisted of 6 clones.
Total number of crossing combinations was 315. Planed prodution of seed was 1500 in each combina-
tion.

The isolation bags were used 13cm long and 7cm wide and consisted of outer bags made of paraffin
paper and inner bags made of cellophan paper. We gave pollen two times in duration of female
flowering season with pollen gun of one’s own making.

The outline of this crossing was that we used 38,616 bags and 65,221 female flowers and we obtained
31,125 cones and 7.876kg seeds. The cone yield as percent of female flowers was 49.09; and the number
of seeds per cone was 24.5, weight of 1,000 seeds was 10.1g.

The result of crossing in 1979 was worst in productity of seeds. The rate of cone yield was 34.99% and
in 20 combinations seeds was not produced, in combinations produced seeds the number of seeds per
cone was 13.1. It was no difference among other years crossing.

In 4 combions, we couldn’t obtain 1,500 seeds, and in 11 combinations, we needed more f{ive crossing
season to obtain 1,500 seeds. In these 15 combinations, productivity of cone and seeds was low. These
seed parents produced short female flowers and they decreased by training and pruning.

The efficiency of crossing work per one man in a day was that number of bags put on female flowers
was 103-233, giving pollen 132-323, removing bags and put on labels 132-228, collecting cones 129-326.
The more number of crossing scale increase, the more work efficiency increaseed, but limit of giving
pollen work was 1,000 bags per one man, 300 per one man in a day.

Produced seeds was stored in refrigerator controlled temperature 2-4°C untill 1987. Germination
percent in nuresery of these seeds was 35.4-44.29%. It was fall down every year.

We estimated regression equation hetween stored length and germination percentage. It showed that

germination percentage fall about 109% per one stored yvear. But this fall speed in not fixed among

(1), (2), (3) Tohoku Forest Tree Breeding Institute



T H VBT BHMNTENEHEOE L R U B ORRERE (B IR -5 —81—

produced year.
We investigated germination in nursery and death and growth of seedlings, it showed difference of
fall vitallity of annual seeds depended on tecnique of nursery practice, how to handle stored seed,

management of sowing bed.





