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A comparison of different ages for the male flower, pollen, female flower and
seed production of Quercus mongolica var. grosseserata stands

EE M9 1ha Y0 OABEHRESMOOEER GCEEMAEK K>V T, I XF50EBY
oy EEBROMSY E 2L, BTAECBRT 2EREEE L, KRIOEERIINS v 7
BETRIEL, 1B >\ T IRBATERT OHEIERF N & % 0 A TER R & Moy O BITERETE R 50% #h
TRD 1o, FEIIEEIRDS 3 ER], EEHKIR 5 FERMIT- 720 THRHMRBRKROBEY TH 5,

O #HERBZEL, 8AKTE0~90 %iELK, THIIEMEMEOHIHICE B,

@ HEFIMAY¥LICETNITEREBRFEICEL->T9.3~16mg £0.8~1.2 X 10° HO&H
Wdh -t
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Table 1. General description of Quercus mongolica var.
grosseserrata stands studied.
Stand Y 0
Growth stage Young” 0Old
Altitude [m] 735 675
Topography On the round top of a ridge On the foot of a ridge
running to SSE
Slope exposure SE S—E
Inclination ["C] 6 — 17 35 — 40
Temperature {°C] 10.5
Precipitation [mm] ca. 3, 000
Warmth index [°C * month] 85
Coldness index [°C « month] -9

* mean tree age 63 (62 to 68) years old at the beginning of this survey.

Eﬁ@@%ﬁYih@f , BobhBEBEICH

, COJFATL i?—%&uﬁj@ﬁﬂh‘bﬁfﬁff)%)o Y #h4r it
sffaﬁUf%&éntﬁEﬁﬁMT,%%Mf
H -1,

Table 2 ZYHASD 30m X 30mdDa F53—+H

B L R o A%, DBH K& O fif s b i i
(BED 2Rl TVW3E, $ X+5DDBH 36~ 25
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Table 2. Number of trees, stem diameter at breast height (DBH) and basal area in Stand

Y (DBH larger than 4. 5cm).

No. of DBH [cm] Basal area
Species trees
[/ Plot] Mean Range [m*ha]
@. mongolica v. grosseserata 162 13.8 6.3—24.5 28.95 (88.7 %)
(1, 800, ha)
DBH class: 21 = 8 3. 54
fem] 16—20 53 13. 38
11-15 62 9.22
<10 39 2.81
Acer sieboldianum 30 6.6 4.5-10.0 1.21 8.1
A. micranthum 12 5.9 4.6—-8.0 0.38 1.2
Other Acer sp.” 9 5.9 4.9-8.0 0.28 (0.9
Clethra barbiberuvis 15 6.0 4.6—8.9 0.48 (1.5)
Acanthopanax sciadophylloides ) 9.9 6.6—14.4 0.47 1.0
Others (8 sp.”") 22 6.4 4.5—11.4 0.86 (2.6)
Total 255 - 32. 63 (100)
(2, 833ha)

Area of Plot: 900m* (30m X 30m), *, A. mono and A. rufinerve. * * , Carpinus laxiflora, Fagus
crenata, Betula grossa, Ilex macropoda, Rhus trichocarpa, Magnolia salicifolia, Hydrangea

paniculata, and Ilex pedunculosa.

BB OO IIREREER Z DPRREIBEIISAT,
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tz (Table 3), Lf@AKIiZ DBH 4543~ 66cm®d ¥ X
F S5 LB T THREhTVWE, #EIZ 17~
19mTH - 7z, Bilsid 200 FARHREHEEL L (Y
W4 D3y DBH O fEkhs 63 4E4: & - 3 & 2706,
B A DBH 2HH#IcT 5 & 15 ELEEHEENS),

B0 BEHRY OE, WK &R LA OEFRT
0. 2km), B ILEIICHZ, LHL, O
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BE), XRPSRHIEE S IAT/EICIRT E 308
Bh B,
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Table 3. Stem diameter at breast height (DBH) of main species in Stand O (DBH larger than

4.5cm).
Species Mean DBH Range of DBH
[cm] [em]
Q. mongolica v. grosseserata 57.95 43—66
Fagus crenata 10.9 4,.8—32
Acer sp”® 7.0 4.5—11
Other sp*” 5.2 4.5—6
* , Acer micranthum and A. sieboldianum. * *, Styrax obassia and Acanthopanax
sciadophylloides.
- . 8H (14, 198345 H10H (24), 1984 45
AER K

I X SHBEBEDETS GEMEDZE <) O
S1lha Mo oEERIZLS » 7ETHRIEL 72, B
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HEMEHO 2BV 1EYL ORI 1 #TLFO
SERSRAHES WEE I TRY, X6 OISy
OBITEHETEFF B THEE L 720
1. U—p+SoTICLBHE

FHLEZY Y=+ 5y 7R>—T 50emDIELTED
ARET, SRR OO S WL o — X
(HWH 0. 2mn) ALK (BRX 45em) W& D DT b
DTHb, INEEMIAICI0 M, ZFO%KFE
WL THIEE T0enT, S vy AcBRB L M5y
ZFICEBRER, YO TIR1981E4 H1TH (2
X+ 5 OBHER) »5 1983 FE11 B 24 HETD 3
R, OS2 198144 A17T B 5 1985 & 11 A
26 HF TO 5 FEMFfT- 720

FS oy FHDY ¥ —7 2 —VORER, RFELN
BRI HAT R, RBICRRER O 4 HhaJtEI
FEDTIT-12o MELKY ¥ —b SEIERIEF
JegrxaFiav), HE (EWEST), REBERE
(BH, kil HEET2E0), & (RBE
Fieo2 DERIUY A X, BREEEC), KURDL
JERERET (LT, BFLEL) E&EFIL 7,
1983 4E & 1985 i 1 REATEDHEILFF D% T 13% 40 -
1= DTHI o, 1983 FE i ZBATERETERF @ th THa i
KEVWHD (X 2emk /N @dhlicLi, £LT,
BxOWE (85°CT 48 KD, BE 1mg) K
CEKE, 5y FTERRAIEL I,

2. BIEFSEHCESENITENRORE

BAfERT @I, OMAafhEo 3 X+ 5K H
SHEFARZEZRE L, BEHRIKROBEL TH
519815 H13H (EAKR14), 198245 H

H228 (4%), 198585 H 7T H (3&), &%,
1984 R U 1985 FD T DA, B IIH® £ &
Bz,

HETEF 2 WAk T A HETERL O AIE IS, REAKD S
25 ~ 50 ffl (Table 6 2) OHEIEFHK & i L
TiT- 7

HETE | o VI, SR D SHETEF K
5~50f (Table 6 28) 2 &0, T XTORHASL
KOWTRIEL 72,
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I BEHTERIO P EEFAERO TN L DED
S>3k (PP < B3 220 ~ 1, 501 ), 1984 £ &
19854F Ic RIEME L BEHENE L1z, REOMIE X
BHEAARD S 8 LR E & v, BEHEEFRAR D
SIREMOPL ML (KES0M), ZLTCoD
50K DI EL T EHTRE 0. 0lng (Sartorius
2024 MP 6) THIEL Y,

o LEIcE T 02 TERRIERIE o gtk
BREADLS 5~ 10 HOMIEFAREZ LD, T
SOEFKID S S HOET VW ER AL S
DTHB (BT 2B ~50HEFTV), TS 1HETY
CHEATAERE IROR 54 F 7S5 2 EoKigh
KRB EETT L5 — FA2VERR L, OB
AAAN=ANZTF—IfFEOHBE (1005 =H
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BELbDEHRW,
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I X+ 5 OfETEF (BATE, RETE), HEFER UK
#2EE B RUBETOATR (KEIER %,
BAEE T LIt LD Tabled &5 TH 5,
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BETWd-t, BAOBETRIETFLOVEAEIEEN
BRI H 5, 11 AT AL > BERIEHE TORE
FTRHIOETRIEIEAE Lo, PEDLSIT,

IXF 5 DR, S TFHHAEKRT E TOMMIEN6
HAMETHY, FLETRIZTOEOEERICHY
T 5T EDBHSHITE - 1,
MAEDOREEETF E TREETICERT 5, 4
FABELIOMSD 1985 0le, 8 AXREFTIKET
U HETER R BRI ML D 86%i12:Z L
7o I X+ FEERET, BUHEE~BETHEAEHO
IFIEFOERKEREY 288 s 5L, 28
BRED2 /313, BRLILBOD U4%DRER
HIc>WTOBRBIcES EEZ SN S, THidk
FIBI 2EMLMEOENTD 5,

Table 4. Dry-matter production rates of each component of the reproductive organ in Stands Y
and O, measured with ten litter traps (each 50 cm X 50 cm in mouth area). (kg ha * yr]

Year Male catkins Female flowers Cups”’, Acorns,
and mature apparently
Open(residue) Not open immature fruits” sound

(1) Stand Y
1981 7.67%2. 88 T . 27.51+27. 47 44. 42+65. 08
1982 38.46*+14. 54 T 25.06+24. 31 210. 331+198.37  308.97+246. 50
1983 14. 204,92 0.09%0. 24 . 21+13. 56 (35. 00) (62. 45)

— 97.45%63. 56
Mean 20. 11 0.03 90. 95 138. 61
(2) Stand O
1981 17. 78%10. 82 T 24, 1.00%+3.18 0
1982 48.63*+14. 04 T 31.14%32.72 83.10+86. 01 109. 31+176. 10
1983 45.54+25. 12 0. 6410, 58 27.37%41.76 (60. 46) (168. 52)

228. 981+287. 92

1984 43.00%9. 19 T 34.03+45.19 (6.83) (34.92)

—— 41.75%67.72 ————
1985 55.90%17. 18 0.34=%0. 31 58. 64%51. 68 43, 08+29, 44 111. 05£87. 93
Mean 42.17 0. 20 35. 38. 89 84.76

Mean * standard deviation. *, including stalks.

2. ¥4 1ha OEMERELEER (TERL)

Table4 ODfEIEHS 1ha 40 OLYEERS
RLTED, b5y 710 EOEGHEIc EBRERFED
2 TH 5,

MAY TOMIEFOLEERIZ 7. 67 ~ 38. 46kg /
ha s yr OEiFHicH H, TDBEVWERDLITHRKRE
B/MEDH.IZ 55 TH - 720 SAEMFTEEL 2O
13 17.78 ~55.90k9  ha * yr, 3fEDOEVHED
bht, UL, OMSD 1982 ~ 1985 FE0sdi s 4

FERlICIE, KESE CAERE/RL A (43, 00 ~ 55,
90kg, 'ha * yr)o MRS DEELND L, ZEWDO
DD 2 fEFEEE W,

1983 FE & 1985 SEiC I KRBATETHE T L HEFERF 8
B0 TEILEEZA, ZDEERIY M
2D 0.6%, OM23130.6 L 1.4%EDBTH-
7o

HEPEAR Sy DA EER O FIREF)F, LTI ~XT
KEL, YRS OBKEB/MEDASK T, O
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M TIEI0ETH S (YIS 81. 68 ~544. 36kg
/ha * yr; O%4y : 25. 73 ~ 256. 35), T HLiFFEF
DEDVILE->TEE S, LIRS OEEENSE,
1981 & 1982 I Z Oy D HHDIEL a1 .7 2),
1983 LW HIcELh -7 (F2465),

BPEFEEDZ OfIZ, Y5 H 300ke, ha « yr,
OS5 %5 150kg, ha * yr EHEE &S LB (Table 4)o
HOWYMDGOIDBEFERBRKEOD I Ebbh - 1o,
i, TOMEBEETYMSH 600 x10°  ha *yr,
OM43 200 X 10° /ha * yric’d %,

CCTHFOHEE (Table4) %[E{EE (Table
5 TEH-THEf1HMONELEICT L&, Yk
Ti20.4~0.5g/f, O5rid 1. 1g/ &L 3,
RO WNEREFThH o1z, THiE, I XF 5D
HFaiimssdhzigsrazund v B
RBY LT 5,

AR Q0H) oaFs5ETOEKEIZ 3B ~ 40
%EHBEDEY, TOEGKEEACTHRD 1 EF
DV ELXEHICLET 2L, YRGDR 1 ~
1.3g (£8), OM9r2.8g (HE) BELHESH
B, I XFIMET CEEO0.4~3. 2g 250 O
&S LB OKE & OBEEFNICER L
¥5&, ARF2MDOBTORESRVTN S —

5 « LT - |10 - TTIEGE 51
5 BHETE, 168, METLX OF AR O 8

MHIThH s L, RATEERCRIDEVZ 5,

M lha MO oBBAEERE T ED DM
Table 5 T® 5, 1983 FIZREEILF D ITE Y
(EE2mET) 8DOBFELL BB LD TEY
Lic&lh, BIEF2ED 1% (YHD) & 13%
(OMANTH 1o TOES ICHEIETELHIBE
LI FTRHIEL /DI, Suare & CHISMAN®
7% white oak OBTEFEETHERL TV B L5,
TER DR D - LEBICHVRE SBEVEED
HiclHA Lk dTH A D,

b7y 710 O BEHSET (EE) BHEOR
BRI HEALE250.3 ~ 0.5, MIER O RBRE,
ik, ROEfFBVEND 0.8 ~1.6 Th53
(Table 5 1), T OXEZREEEIC, 95%(54
JED L EZDVIHOERAEERD B &2, HEIEFIZ 20
~ 30%, MEH ORI 50 ~60%5 5 100%FEE
IZIEL e, HMRPBOTORELEEIIZXFSHE
KOO BIENERITEKET 26D TH A,
AFEWEHIR 5 0 TORBAEELEE LS, -
DT, Z+ Ty TOMIEEAE THERT LA,
BEETE T T 25 HRE > T, Ubd» 5,
MAOHKTIZI0 F 5y 7OTPHEOBRELE
NTEVFIEWY, [—HDTOERLE T IS

Table 5. Number production rates of each component of the reproductive organ in Stands Y and
0, measured with ten litter traps. [X 10°ha * yr]

Year Male catkins Female flowers Cups, Acorns,
and mature apparently
Open (residue) Not open immature fruits sound

(1) Stand Y

1981 1, 140+442 T 796 164137 120153

1982 4,564%2 073 T 1,624=x1, 603 6921631 628 +539

1983 1=2:1, 848540 28160 1, 000992 172136 168200
1<2: 232%160

Mean 2, 595 9 1, 140 343 305

(2) Stand O

1981 2,640+1, 492 T 1, 028 4+13 0

1982 6, 708+2, 189 T 1, 732%2, 108 152160 96+109

1983 1=2:5,424+2, 436 216200 1,584=*1, 942 2161263 2121237
1<2: 804%519

1984 5, 264*1, 632 T 2,132%2, 932 20+33 3651

1985 4,922+1, 565 24+28 2,333+£3, 180 118+98 104106

Mean 5, 152 48 1, 762 102 90

Mean *£ standard deviation. /, length of male catkins in cm.
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Table 6 &, 1fElc > HETVWEE 1 HETEF O
e E D SHEIEF | oS WEERY, Thic
l1#ETVoEnR GEEINED 8 THELR 1
Y OFEETERBEHEL b DTH S, TDTE
BEREOHIRK B ETVAL Y, LALC
hicid, HEMCHEILEIOBEBICEN 2 %EST 3
#HLxby, IBRBRMERIF PSS A K
DRGSR T T AL ENH - 1,
HFVIEOFEEEREIc>WTA S &, BITER]
BORSEEMLORDIME (1981 ~19834F) &L HE
BRIGE L8 (1984, 1985 &) & OfEIci&EHIE

Table 6.

H415

BONHEERIVZIRN,

3V 1 EoEETemkiieid, 3, 782 @ (1984
) ~ 5,947 (1982 4F) DEHITH - 7oh%, 1982
FEE2DZL & 4,000 FERIRDOESE P - 1,
HETEFF 1 24 0 OFERYEIZ 1981 45 & 1982 £EAS
9.3mg, 1983 FE~19854F (3 12 ~ 16 mg& 73 » f26
F 7o EEYRIERIZ 1984 EA5 0.8 X 10°Mf, Zofthod
FR3l1~1.2X10°@EERDON, 1984 FED
EANES VDR 1 HET VOTERRES DI VDA FE
BEKNTH 5,

1981 £ & 1982 &0 1 HEF VW OTEKYE I M D 3 &
FEiclk~Thsw, L LEEOK T, ftio 3 4
EDHEEENI WV, Lichi-T, MEDCTER 1 ki

Mean dry weight and number of pollen grains contained in male catkins of

@. mongolica var. grosseserata (mean * s. d.).

1981 1982
Year of flowering
n Mean n Mean
a No. of stamens per flower 50 cat 7.57%*1.38 50 cat 7.16=%0. 41
b No. of flowers per catkin 50 cat 31.9%x4.2 50 cat 27.56%4.0
(range) (25—43) (18—38)
c=a*b No. of stamens per catkin 241. 2 196. 3
d Wt. of pollen per stamen [X 107* mg] 502 stn 3. 84" 600—1, 501 stn 4. 75"
e No. of pollen per stamen 30 stn 4,356+532 50 stn 5, 947776
f=d/ e Mean wt. of pollen grains [X 10" °*mg,“grain] 8. 82 7.99
g=d-*c Wt. of pollen per catkin [mg] 9. 26 9.32
h=e- No. of pollen per catkin 1. 05 x 10° 1.17 X 10°
1983 1984 1985
Mean of Mean of
n Tree 1 Tree 2 Mean 4 trees 3 trees
a 5 cat 8.03*+0.43 8.74*0. 27 — — -
b 25 cat 31.6%4.2 25.0%3.7 - -
(24-38) (18—32) —
c=a-°b 254. 2 218.3 236. 2 211.1 234.0
d 200 stn 4. 95" 6. 33" 5. 64 5.58 6. 81
e 30 stn 3,800+812 5,320%+1,600 4,560 3,782 4, 487
f=d/e 13.0 11.9 12.5 14.8 15.2
g=d-*c 12.6 13. 8 13.2 11.9 15.9
h=e-c 0.966 X 10° 1.16x10° 1.06 x 10° 0. 795x10° 1.05 x 10°

n, sample size per tree. Trees 1 and 2, from which male catkins just before pollen release were
collected. *, determined by the difference in mean dry weight of stamens between before and
after pollen release. For the details in the years 1984 and 1985, see Sarro et al. (1988).

Abbreviations: stn, stamens; cat, male catkins.
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P E (1 EFTVWdoi B2 ERETE - 72ET,
8~9X 10°mg) Wb 3 AEDHE (13 ~
15 X 107°mg) @60 RFEFEOEI LLEd 71,

UED & 51z Table 6 DI iFEic L 2E VD
BEHonth, #ORKOERIZE LV, Skt
HE 2RI, LB EIHEND B,
4. K4 1ha DIERLEER

HA MmN 0 OTEREEROHETE %2, #4547 1
ha OBIERETEFE (Table 5) K REOHIEFHA
1 EoEEERE (Table 6) 2 Tir- 7,
YAV THOMS LA L Table 6 Dalk %
Huwi,

HETOKEERI Table TIZRT &EED,
Y #5355 11 ~ 43 kg ha * yr, Obks3Hs 24~ T8kg
/ha « yr OEFHICH > oo KD DOEERDEL
i, FEIEEROE&LE LT, chidg e
Ntz (2HiBRB), 1984 £ & 1985 FicF/AAE L 78

7 %« KT - RPN - VTIBGE 5
i B 0 BHEE, 168, METER ORT/ERE D ok
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SEFEELIZI XF SHETOIEREERORK
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Table 7. Estimation of pollen production in terms of dry weight. [kgha * yr]

Year 1981 1982 1984 1985 Mean
Stand Y 11 43 - — 26
Stand O 24 63 63 78 61

Estimated from multiplication of annual fallen number of open male catkins (residue) per 1-ha
stand (Table 5) by mean dry weight of pollen contained in catkin samples before anther opening

(Table 6) for each year.
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BEEIR 15 %, XFFEICRDLECT20~25%
I3, KD ODFAR, RS IEICED 30
~ 60 BOFEFHTELL, M TFOBIEFE I 30 ~ 40
%, XIPEARICIZ 60 BRI ICEL 120

ZWMOMDE EWTOAFERESHLAD LD 5]
B, MO T AREAMICL > TEHELVLEL
DH5TENRESNTVSY , SEHAEL L H#R
DY MSTOEEE, SO LD 3EEHEY
PEEE OWHS T W5, —7, ZlDOMKS ]
B TrSeFEohs, BEoflassuERE o E#K
SFITBEhV, O OXITEED X 5 ITHEHEA 60 %
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LERBEARERMBONTVASD, Thii>VT
IR 6 THRET B,
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54 FER LRFERRE BY F415

Total production=100%

100

T T I [

Total:
291
kg/ha-yr

Mean

262
kg/ha-yr

1985 [

(2) Stand O

Fig. 1.

Distribution (total = 100 %) of dry -matter production among components

of the reproductive organ in Stands Y (upper) and O (lower).
Figures represent production rates in kg (dry weight)/ha * yr. Abbreviations:
M, male catkins (residue) ; P, pollen; Ft, female flowers and immature fruits; Cu,

mature cups; Ac, apparently sound acorns.

~ 45 9%, XEE0~20%TdH » o
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% BFoHT AIERoMt (@) B 1ETOE
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BRI O D 5 FERIDEIc>WTH 5 &, Kl
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Ot (1.9~4.3x10%) OZE{LDOIREIZY M5 &
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(BT h - 72 1981 B3R EAH : 690 X
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Table 8. Number of pollen grains and female flowers produced per hectare per year [ ha * yr]
and numerical proportions between the numbers of components of the reproductive organ.

Year of flowering 1981 1982 1983 1984 1985 Mean
(1) Stand Y
a Acorns, apparently sound [X 10%] 120 628 168 305
b Open male catkins [X 10° ] 1, 140 4,564 2,080 2, 595
¢ Pollen grains [x 10%] 1.2 5.3 2.1 2.9
d Total female flowers [X 10° ] 916 2, 252 1, 168 1, 445
Ratio of
e =b/d catkins to f. flowers 1.2 2.0 1.8 1.8
f =c./d pollen tof. flowers [X 10°] 1.3 2.4 1.8 2.0
g =c/a pollen to acorns [ X 10°] 10 8.5 12 9.4
h =a/d acorns to f. flowers 0.13 0.28 0.14 0.21
(2) Stand O
a Acorns, apparently sound [X 10°] 0 96 212 36 104 90
b Open male catkins [X 10°] 2, 640 6, 708 6, 228 9, 264 4, 922 5, 152
¢ Pollen grains [ X 10%] 2.8 7.9 6.2 4.2 5.2 5.2
d Total female flowers [x 10°] 1,028 1,828 1, 796 2,168 2, 437 1, 851
Ratio of

e =b,/d catkins to f. flowers 2.6 3.7 3.5 2.4 2.0 2.8
f =c/d pollento f. flowers [X 10°] 2.1 4.3 3.4 1.9 2.1 2.8
g =c/a pollen to acorns [X 10°] (690) 82 29 120 5 5
h =a/d acorns to f. flowers 0.00 0. 053 0.12 0. 017 0. 043 0. 047

a and b, see Table 5. ¢, estimated by multiplication of annual fallen number of open male cat-
kins (residue) per 1-ha stand (Table 5) by meandry weight of pollen contained in catkin samples
before anther opening (Table 6) for each year. d, determined by the number of female flowers
and immature fruits plus that of acorns (cf. Table 6). ( ), ratio of pollen grains to mature cups.
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Fig. 2. A comparison among four stands of Q. mongolica var. grosseserata

within 1. 5 km distance for the produced numbers of pollen grains (A), mature
acorns (B) and total female flowers (C), and for the numerical proportions
between the reproductive organ components which relate to acorn crops (D—G).

Vertical axes represent the values relative to the maximum one among 12
data. Pol“Aco (D), ratio in number of pollen grains to mature acorns. Pol
/Flo (E), ratio on number of pollen grains to total female flowers. Aco,”
Flo (F), ratio in number of mature acorns to total female flowers, i.e., seed—
maturing ratio. Cat/Flo (G), ratio in number of male catkins to total female
flowers. Stands E and W, see Sarto et al. (1988).
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Summary

A comparison was made of young (Stand
Y) and old (Stand O) stands of Quercus
mongolica FiscH. var. grosseserrata REHD. et
WiLs. with regard to the production rates of
each reproductive organ component, and the
factors affecting seed production were dis-
cussed. Annual production rates (by dry
weight and number) per 1-ha stand for
each reproductive component except pollen
were determined using ten litter traps (each
50 cm X 50 cm in mouth area), while for pollen,
this was done together with measurement of
the amount of pollen (dry weight and grains)
contained in catkin samples before anther
opening. The study was conducted for three
years in a young stand and for five years in
an old stand.The results were as follows.

1) Rates of fruit drop were high, attaining
80—90 % of the total number of female flow-
ers by the end of August. This was thought to
save photosynthates.

2) The mean amount of pollen in one cat-
kin sample ranged from 9.3 to 16 mg (dry
weight), and from 0.8 X 10° to 1.2 X 10°
grains.

3) Dry-matter production rates (kg ha *
yr) were as follows (figures on the left are
for the young stand and those on the right
the old stand. Figures in parentheses repre-
sent the average). Open male catkins exclud-
ing pollen: 7. 7—38.5 (20.1) 17. 8—55. 9 (42. 2).
pollen only: 1143 (26) ; 24—78 (61). Female
parts:81. 7—544. 4 (244. 2) ; 25. 7—256.4(158. 8).
Total reproductive parts: 100—625 (291) ; 68.0—
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379 (262).

4) Annual fluctuations in dry-matter pro-
duction of each reproductive component were
3—10-fold, expressed as the ratio of the max-
imum to minimum value. However, for pro-
duction of male parts in the old stand, a
slight fluctuation of 1. 3-fold during four con-
secutive years was recognized, which coincid-
ed approximately with that of a Pinus den-
siflora stand.

5) The proportion of male to total repro-
ductive parts in terms of dry - matter produc-
tion was about 20 % for the young stand,
whereas for the old stand, it ranged from 30
% to 40 % in a year of abundant seed crop
and was about 60 % for a poor crop.

6) Pollen production rates in terms of dry
weight were several percent to 10 % higher
than that of open male catkins (residue).

7) Pollen production rates (grains,/ha * yr)
were estimated to be 1. 2—5.3 (mean: 2. 9)
X 10" for the young stand, and 2.8—7.9
(5. 2) X10" for the old stand. The maximum
value was lower than that for Cryptomeria

japonica and Chamaecyparts obtusa stands.

The range of pollen production in the old
stand agreed approximately with that in a
Pinus densiflora stand.

8 ) Small annual fluctuations of less than
two—fold were found for the numerical pro-
portions of male catkins or pollen grains to
total female flowers, while fluctuations in the
numerical production of male catkins, pollen
grains and total female flowers were large.
The number of pollen grains dispersed into
the air for one male flower amounted to 1. 3—
2.4 X 10° grains in the young stand and 1. 9—
4.3 X 10° in the old stand. Judging from the
12 datayears for four stands, added to four
sets of data for two old stands reported pre-
viously, some stands have high ratios of male
to female flowers, and others have low ratios,
with no relation to stand age.

9) The seed-maturing ratio or the numer-
ical ratio of apparently sound acorns to total
female flowers was high in a year of abun-
dant seed crop. Generally speaking, an
increase in the seed — maturing ratio can be

related to high pollen production.



