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Production rates of reproductive parts in
Aesculus turbinata forests, with special reference

to pollen and seeds
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Table 1. DBH (diameter at breast height) of Aesculus turbinata BLuME in and around

the site arranged the litter traps

Stand I
(Ike-no-daira)

Stand N
(Nodabata-dani)

Mean+S.D. (cm) 75 + 34 73 + 37
DBH : 150—200 cm 1 trees 0 trees
100—150 2 2
50—100 16 3
5— 50 2 2
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Table 2. Size and number of litter traps used at Stand [

Year Area of mouth No. of traps
1980 10
(32%32 cm)
1981 —1983 10
(71X71 cm)
1984, 1985 15

(50X 50 cm)

For Stand N, studied in 1981 to 1983.
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Table 3. Numerical production of each component of reproductive parts, measured with
litter traps (X10°/ha-yr)
(1) Stand 1
Year 1980 1981 1982 1983 1984 1985 Mean

Male flowers (a) — 25,976 30,108 40,152 31,347 51,845 (35,886)

Closed (b) - 918 1,030 3,308 829 2,248 (1,667)

Open (c) 18,110 25,058 29,078 36,844 30,517 49,597 31,534
Hermaphrodite flowers

Immature fruits (d) 369 902 932 646 384 592 638

Cupules fragments (e) 190 144 380 320 29.3 184 208

Mature nuts (f) 13 52 138 92 8.0 75 63

Total flowers (g) 432 950 1,059 753 394 653 707
Stalks, main (h) 54 166 110 198 136 245 152
Flowers, open (i) 18,542 26,008 30,137 37,597 30,911 50,251 32,241
Flowers, total () - 26,926 31,167 40,905 31,740 52,499  (36,647)
(2) Srand N

Year 1980 1981 1982 1983 1984 1985 Mean

Male flowers (a) 19,696 22,282 33,083 25,020

Closed (b) 2,226 2,734 5,439 3,466

Open (c) 17,470 19,548 27,644 21,554
Hermaphrodite flowers

Immature fruits (d) 814 1,700 1,558 1,357

Cupules fragments (e) 226 352 498 359

Mature nuts (f) 62 126 124 104

Total flowers (g) 889 1,817 1,724 1,477
Stalks, main (k) 102 74 144 107
Flowers, open (i) 18,359 21,365 29,368 23,031
Flowers, total () 20,585 24,099 34,807 26,497

b, before pollen release and pollen formation, partially including the buds of hermaphrodite
e, three fragments of cupules are equivarent to one hermaphrodite flower.
a=b+c. g=d+e/ 3.

flowers.

i, without pollen. i=ctg. j=ctgtb=atg
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Table 4. Number of pollen grains per anther and per male flower
Tree Per anther Per male flower
No. Male flowers Herm. flowers No. of anthers® Pollen® (X10°)

(1) The 1982 flowers

1 (8)  49,40014,070 - 7.0 346
2 (15)  43,600%4,900 — 7.0 305
Mean 46,500 - — 326
(2) The 1983 flowers
1 (6) 46,900%7,220 - 7.6+0.5 358
2 (6) 45,400%3,780 - 7.0£0.2 317
3 (6) 39,700%6,000 — 7.010.2 277
Mean 44,000 - 317
(3) The 1984 flowers
1 (6) 40,200%2,390 - 7.0 281
2 (6) 39,700+5,790 (6)  37,400+4,320 7.0 278
3 (6) 39,000%6,660 - 7.0 273
4 (6) 32,100%3,410 — 7.0 225
5 (6) 24,500+2,870 (2) 21,700 7.0 171
Mean 35,100 29,500 246
(4) The 1985 flowers
1 (8) 41,500+4,490 (2) 32,300 7.0 291
2 (8) 40,400+3,820 (2) 39,700 7.0 283
3 (8) 36,900+2,780 (2) 36,900 7.0 258
4 (8) 35,800%+3,070 (2) 24,800 7.0 250
5 (8) 26,600+4,570 (2) 28,700 7.0 186
Mean 36,200 32,500 254

Figures represent mean values with standard deviation.
which one another was taken from one flower.*

( ) , number of sampled anthers, in

, numbers of sampled flowers are one hundred

b

(mean number of anthers of the 1981 flowers is 6.9+0.3 for 299 flowers sampled) .°, from the

multiplication of mean number of pollen per anther by that of anthers per male flowers.

ZOBAREIZ, 1EOHETWENN8IED 1 #HADH
NEBVTTRTHT Tho/ol th b, 1HHDIE
BEHOKRNMIE>THRT S,
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(z)E B
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M@yt K&Ewv (0.193~0.285 mg) .

HEAE 1 B OIEMEIC O BAR FHHEICL.5E0EN
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1.55~1.88 mg D& ICH/N T 5, Ml LofEmix, &
BROTEMBOBE L KT 5,

SEOIEBERI _S>OFETHUEL T 525, Th
CEET 2L Bbh D EVIIRYES 2V,

IO H 1 BB EIHENEL AW
bOMEVE, REHIADLR L THETE RV,

# 1 EOFHIERE % RIER B TEUIER 1 K0
EHEEICKRD 5N S (Appendix5) o AR OF
B 135.70~8.29X10 *mgTdH » 7z, 1984 & 19854
(i, AN S 2 TEVIERE D o T b, Z Ot

Kiz 1 HF ORI OB AL 7%\ (Table 4
=) .
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Table 5. Dry weight of pollen per anther and per male flower (mg)
(1) In 1981, 1982, and 1983. Pollen weight was estimated from the difference
between the mean weights of anthers with and without pollen.

Tree Mean weight of anthers Pollen weight Pollen weight
per anther per m. flower
No. With pollen (a) Without pollen (b) (c=a—b) (d)
(1) The 1981 flowers
1—-5 0.420* 0.195** 0.225 (54%) 1.55
(2) The 1982 flowers
1,2 0.420 0.152 0.268 (62%) 1.88
(3) The 1983 flowers
1 0.434 0.167 0.267 (62%) 2.04
2 0.419 0.146 0.273 (65%) 1.91
3 0.390 0.146 0.244 (63%) 1.70
Mean 0.261 1.88

( ), pollen content (=100 Xc“a). Numbers of sampled anthers except asterisks (*, 281
anthers. **, 300 anthers) are two hundred.

d, from the multiplication of mean pollen weight per anther (c) by mean number of anthers
per male flower (see Table 4) .

Table 5. (continued) (2) In 1984 and 1985. Total pollen weight in two anthers taken
from one flower was measured with a balancer (Sartorius 2024 MPS6; sensibility:
0.01 mg)

Tree Per anther Per male flower

No. Male flowers (c) Hermaphrodite flowers Pollen (d)

(1) The 1984 flowers

1 (2X5X%X2) 0.238 £ 0.027 - 1.67
2 (2X5X4) 0.234 + 0.042 (2X5%2) 0.255 =+ 0.017 1.64
3 (2X5X%X2) 0.257 =+ 0.032 — 1.80
4 (2X5X%5) 0.195 + 0.033 - 1.36
5 (2X5X%2) 0.193 + 0.026 (2X1X1) 0.180 1.35
Mean 0.223 0.217 1.56
(2) The 1985 flowers
1 (2X7X2) 0.276 + 0.014 (2X4%2) 0.216 + 0.013 1.93
2 (2X7X2) 0.285 =+ 0.016 (2x4x%2) 0.243 + 0.046 2.00
3 (2X7X2) 0.259 + 0.013 (2X4%2) 0.206 + 0.039 1.82
4 (2X7X2) 0.208 =+ 0.023 (2X4x%2) 0.179 £ 0.006 1.46
5 (2X7X2) 0.214 £ 0.030 (2X4X2) 0.188 + 0.012 1.49
Mean 0.249 0.206 1.74

( ), numbers of anthers or stamens, which are shown by the multiplication of sample numbers
of anthers, flowers, and panicles in turn.
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10%/ha - yr& W) EBEFHE STV 2, Fw
FEEBZZRBLTY, VAOHENMF /¥ L) ERE
BrZwiHfiEshd, L4 EB U EOERDS,
FEBEORSTERESBEEO L DL N v v
FRERIETEV,

REEB I NEMEFTTHEEETEH20TH
Y, EMEEETHY, TOEKRTIRERETCOE
BHEE*S LT3, LPL, FF/ FHKoEizF+
NY T x7IH (21~30kg . ha - yr) VX iz
IhEd, iIROERED LI TR LEVIXF S
M (11~84 kg /ha - yr) WP L KBs—HK L, L %&w
EHIZ TV B,

ZETOEMAEERR, EHROEI»ICEBIEZEFED
RKEWERHOKESIIOEA SRS,

#91 haDEMEER

(1) AetEEER

oy TETHE L -BAESESSOZYAER
2, RCHELEREERE X CREKRGOAF
HEERLROD-ONTable?7 Th b,

Table 6. Estimation of pollen production rates in stands

(1) Stand I

1980

1981 1982 1983 1984 1985  Mean

Pollen per male flower sampled
Number (X10°) (a)
Weight (mg) (&)

(286) 326 317 246 254 286
1.55 1.88 1.88 1.56 1.74 1.72

Total number of open male and hermaphrodite flowers produced in stand

(X10° /ha - yr) (c)

Pollen production in stand
Number (X10¥/ha *yr) (d)

Weight (kg/ha - yr) (e) 32.0

18,542 26,008 30,137 37,597 30,911 50,251

7.43 9.81 11.9 7.59 12.7 9.13
40.4 56.5 70.8  48.3 87.4 559

(2) Stand N

Total number of open male and hermaphrodite flowers produced in stand

(X10°/ha - yr) (c¢)

Pollen production in stand
Number (X10%/ha *yr) (d)
Weight (kg/ha - yr) (e)

18,359 21,365 29,368

5.24 6.96 9.32 7.17
28.5 40.1 55.3 41.3

d=aXc. e=bXc. a, see Table 4. b, see Table 5. ¢, see Table 3.
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Table 7. Dry-matter production of each component of the reproductive parts (kg ha - yr)
(1) Stand I
1980 1981 1982 1983 1984 1985 Mean
Male flowers 166.2  252.2 296.1 530.2 2979 522.7 344.2
Closed - 4.2 3.1 134 2.6 11.6 (7.0)
Open 134.3* 207.6 236.5 446.0 247.0 423.8 282.5
Pollen® 32.0 40.4 56.5 70.8 48.3 87.4 55.9
Hermaphrodite flowers
Immature fruits 289 1548 132.2 81.9 43.0 58.7 83.2
Mature cupules 178.8 156.0 421.8 353.8 30.6 2225 227.3
Mature nuts 85.1 3955 748.7 601.6 54.5  449.7  389.2
Total 292.8 706.2 1,302.6 1,037.3 128.0 731.0 699.7
Stalks” 64.8 167.6 122.3 189.8 89.5 170.2 134.0
Total 523.8 1,126.1 1,721.0 1,757.3 515.5 1,423.9 1,177.9
(2) Stand N
1980 1981 1982 1983 1984 1985 Mean
Male flowers 166.2 188.1 357.3 237.2
Closed 6.5 6.9 12.2 8.6
Open 131.2  141.1  290.0 187.4
Pollen® 28.5 40.1 55.3 41.3
Hermaphrodite flowers
Immature fruits 139.0 2734 164.4 192.3
Mature cupules 202.6 334.3 427.3 321.4
Mature nuts 383.9 570.5 745.4 566.6
Total 725.5 1,178.3 1,337.2 1,080.3
Stalks® 121.3 137.1 220.6 159.6
Total 1,013.0 1,503.4 1,915.0 1,477.2
a, see Table 6. b, main and lateral stalks. *, including closed male flowers.

GEHEER IS T A9515.5~1,757.3 (F31,177.9)
kg/ha * yr, #5N»51,013.0~1,915.0 (FE¥1,477.2)
kg ha - yrO&HICH D, Thhb, FF FHKT
FEAEEIZ 2t/ ha - yrE P VELES S EAERE
R Z b o,

KFAEARS 1 Tid, DA BEsE" 2 iEm Lt o B A
EREOETEAMUEL TS, THIZE B L19744
12431,257 kg /ha - yr, 1975i31,344 kg, ha - yrT,
IS RAEDHEOHEENIZIIVE, ZOEREMA
BE, W1 OFHHEIZHL2t Sha - yr, FREH
3 AKkE< %<, 0.5t/ ha - yral 2 XIET, KIfER
4 I ERESNSEEZOND,

AMlo 2 kGBI CTREMEERE X HET 5L, K& %
EWIE v, TSI 368 0 19814 ~ 19834F O 3
THET L, FeHERETHRS I OFH»E , Wt
TBIHRT 2SI, Bt st LR
W3 1 ol HE v (k5 1 oRIBIEOFHiER, MHIC
1,533.2, 1,015.4, 359.4kgha - yr) o

EHHARE T % b ofhoifE L ks 5 L, B1F
FTHoTOEFEEBIIRLT I/ F IS VIS
ZRALZVWOTIE RV, SEEFECRE®RO A =
TV IERRY, I XTI OERS L UERKY,
I T ERKYORKEERIZT50kg, ha + yr T,

IhSICEET TN F 3 3L 2L E N, —F,
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FRERD 7+ O &MEICI1E3,252kg /ha * yr (EF
5, RERK) EEHL T3,

T, THIRERTOFIE LT, BEEBRBEOET
B (emt&fiv) #'3,620kg  ha - yr¥, 2,571
kg/ha - yr%E N F X2 BIADbH B, fiC
2EBORETH B4, BRHFEDO L 1 5 50 FHD
Ti31,500 kg ha - yrOfEIZ/NEWH T, FVER
AT & 2 Tid3,000 kg /ha - yric b A <, Ek
T5,480 kg /ha - yrk Wi isddb d 5, BHAFEO ¥
YA LHT2.971t/ha  yrOFETEIBMEI A TW
5%,

(2) BT4EER

BT FIConwThBE, 'V F)FOLERBIISY
BEICIZIV2 L Bbhs, Table7 ZRT &9 ICX
EELISM3400 kg /ha - yri® 2, T DL D ZEE
BEOFRB6FEMORAED) LTLELH B, BIEFIC
BTHRST L $750kg/ha  yric T 5, KOFRE
WA=V, IXF+F, a5 0F/KFIRAE
3335kg/ha - yrThhH, 7+ Ti2891kg ha -
yr (BES, RBRK) Thot, WOTFHHRTHS861
kg/ha yr¥Ths, 7FR M F/F L NHLE N
BETHL, AR TIEFHIoMERTFR-TW
BOAY, FOBOKFERAE,OADLL, PF I F X

(%) 100
T

D% Thas,

CHUIXT LEBEIET- 0 A £ 37 & v 7T Sk T,
BTERCHASELED I %2 { (30kg ha * yr
RitR) O, XD+ ¥ L212—F L, E{EFEIC
131,258 72 5,

(3) BHI~OES

BAESESROLEERICHD L REFTOEE % E
ZEIFig. LITiR,

FATEREAE & B8 L RBTEDEZ MR MRS O &
HLHEEE, HS 1 TiE17~58 (FEB33) %OV E
BTEBIL 7o XHED19844E 1213, HEMZRS DOFEHS
Bl ol —~H, MONTR2ELPVEERIZ:E
WHH DT rh b FTHRBSOHEIIIZTEALE
BIL Tz (13~19%) o AN &R B A
KD 1 OBEMESGOEE LAETH S (17~30%)
D& % IFEMOMKTORERSY SHERT LT, &
SNTH 6 EMOFEZ LT, ZogEsks
ITERICEICEBTZ2DTIIR VD,

W51 ERGNOEMAE DS DEVIZOVTIE,
WROBBEETHENDSTFRTEL LI, KS
LIRS HE VB D 5,

WEBOEEIE 3 ~10%DHHETEDL D,

i, BIEEICIZ30~40%, XWEFEI0RFERETd -

50 (%) 100
T ™

| T I T T T T

1980

1981

1982

1983

1984

1985

Mean

kg/ha-yr

(1) Stand 1

Fig. 1.
parts (total=100%)

,013

, 003

11,915

Stalks

Immature fruits

:

kg/ha-yr
(2) Stand N

Distribution of dry-matter production among components of reproductive

Figures represent annual production rates of total reproductive parts.
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PR EROBEEREOEER —

72o BFIETFEEN] 2T ; BIEFEL5~20%, XIE
ES5REETHL, LL, g1 D1980F T ZHET
LxtoBRSEE L TE Y, B 2EUEESED
5, COFIFLTy TOREOADV/NE P -72DT, T
NAERED2S Ly,

FRBEDHEGIX5~20%ThH b, {EHB L R
DWW TIE, 10~15% &2/ &L, F-BFOENX
E DRI BB,

M XOEFEENSGRHEERICHOLEE LB
fEfEIC DT A B L, ENHAETEL 2=V T,
IXF T, aFTOHEVLIRIT-HT B AR
FEITIE, AANY T T OROEF 3~ 4 % L1t
HMLTELVEWT, M/ FOL/I0DLTIZT EAR WV,
BFEECOWT
(1) EfoBX

B ILFET DR $5138.0~138X10° /ha * yr & \» 9 K
ERBEATEH L, EBTHRN) 0EE, ML
(Hf) B L WM 2 BT o (NHE ; #%E
REMESR) LiZXoTHhRTL, T4bb,

EIfEmEEFIZOWT —

N=Hf - (N/Hf) (1)

BT OERETE AT L CTHREEESCEESE (N
CEBEBOL/ 3% HT) PHEBT LI E D 1R
DD DHIDIZFig. 2% AV, TOM»L,
1 THETRERD LB L TEET 5 00 WEE
WCThb, WAINTHETHE ML 312I2EAT
LTEET 5, BHERIIOWTIE, HRGNTIZ6.9~
9.6%D/NISLEBLLI LT, BFKEEnL T
Wi, B, RONOBTEXIEEEEN ST
REDEEZTI,

—F, W1 OEERIZ2E5~14% DL VERTE
BV 5, ZOEENZ, 19824 H H1983E~NDEB % B
NerE, BFEROFREMIELTWE (2L,
1980E DFER IR LS T i <, EFHELH
V72, Appendix 2 £H) , 1982~19834F T _EH

OEENIIHBFETH Y, ZOYETEIEBIEROEE
VEBT S, B, WS 1 OBTAE LK
DI L TV A, FIZXo THERIES TS
LAbh o,

% 7
x10 P/Hf ratio
o 20} 2 om0
+ L)°
S =8
" 1op 1 &~ ° - °
- -" .\./
= O-...._ Q""" (0]
> oL o N/Hf ratio @ 1
0 T
Total flowers
x10°% 2 4
x1068
e " -
=
z 1F 1b 4
G -
T
0.5+ F -
oLol o % & 2 % 3 1 R 3
1980 1981 1982 1983 1984 1985 1981 1982 1983
(1) Stand I (2) Stand N
Fig. 2. Yearly fluctuation of production rates (by number) of nuts, hermaphrodite

flowers, and total open flowers (lower) , and that of the ratio of nuts to her-

maphrodite flowers (N, Hf ratio) , and the ratio of pollen grains to hermaphro-

dite flowers (P,Hf ratio) (upper)

(cf. Appendix 2)



42 FESHF LR FFMBME  RF a2

(2) BERLIEHEE

M AR Ko (P/HIH) EN/
HfttoFErE®* A5 L (Fig. 2) , o 1 o@RE
HIFRTE B L URGNICB W TRIET L 22#B 2R T,
CHBELRO LR IIEMEENIBRT L LEED
LTw3,

La»L, 51 oFE#EECEP/HfLEN Hf
LIFERBBRD L DA R D, THIF19844EIC, PHS
BN HIE»/hE L, BFXEL ko7
TEiEB, COEDEBOIEHERIFEERD LT
RO, LEROTMMIIED -DXEL 25 T3,
19844E D MR THAE DT IZ I H D LEZ BN D,

MG OP/HI L2 BT 5 L 2~ 31508 2DH
I phboPREEE (NHIH) 3 KENFL
Vo Thh, EBRAEEICIHYBEOREH,I DD LH#E
EEIND, ThEeFECHEFA, SREHAVORLESIX
FIRTHRESh TS,

SEHOWPYHE, S, M FIFOFEIIIE, &F
IR 2B H 5, IS, WMHEIEIRE 6 Bokk%
boTWwWb, #XTl1HBRICHEHBINLIENE P
Olt) %Ko 5 L#H31413~32 (FH23) X10°,
HONA6.4~9.8 ([[8.4) X10°L/N& 2 &EHDMET
-7 (Appendix2) o

EELORAEOERICOWVTP /O % 5HE L TF
BRITHET S L, BMEOIES S XIIKEL, $/-M
HIEbIL v, L2L, ERBICABLE, =73
(1,400~4,300X10°) P LISHE KEM R vy bR AT,
IX+5 (1.6~11X10%)"? =245 (4.4~85X%
10°) @, ¥4 (6.0~17X10°)"™, v ./ % (1.2~5.8
X10%)", Z¥ (3.4~61X10°) THhb, &/ ¥ &
AFIHEHROND D IEF L) THE L 2O TERER
DOP/OKE D BKIZE B, AXDOKE LEIX1I9814F
DUHED & E T, Thd 2z L3.4~19X10°TH-
AR

BEbH Y

EF— Y ORBOBRICHIN L ko 7-1984F % L 0 &
Fa L, SEFALZREGVLEICRL, ZOFIIRIE
BHZICShb o T %, B
Y& %2 o720 THIIEFOMEFRBRERZTICER
EnpEeEZLLE, EF (EF) oobH & #ER
MDA L BE LB EEZRL TS, F17,
EBBICIEREIFD B LRIz, ZOEMITRDFE
L\ 19844E10, SEERIREMERL 2o T HETH
O BE (Bt CHRTsI T2V, T4
bbb, BT VAR b O FF 2/ F T, £TOWMER
DORETVOBILEEMF L Tid v (BibaEsEL T
Ww3) EEZLND,

SEORBERER LK TE BRI R VOT, |
F 7 ¥Ry oOBELEEELTEDL ) IE) EH
BICETLd o7, SBFAILHFECL2REEREE
LT, HENOMEL - 2D SEn,
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Summary

To determine the amount of photosynthates
flowing to reproductive parts in trees bearing
large and heavy seeds and whether insect-
pollinated trees produce less pollen than wind-
pollinated trees, a six-year study was done
in two horse chestnut (Aesculs turbinata BLUME)
forests at Ashiu, Kyoto prefecture. The main
results were as follows.

(1) Annual production rates of all reproduc-
tive parts were 2t/ha « yr for a mast year,
about 1. 2t/ha - yr on average, and 0.5t/ ha -
yr for poor fruiting. The production rates
for horse chesnut were not as high as the val-
ues for other trees such as beech and chin-
quapin. In terms of seeds alone, horse chest-
nut appears to be one of the most productive
trees.

(2) Dry-matter production was concentrated

on female parts (65 — 85 % ) derived from

were recognized.

(4) There were differences between stands in
the sex ratio atio of number of hermaphrodite
flowers to total), being 0.013—0.037 for one
stand and 0.048—0.085 for the other.

(5) Flowers before anthesis had 246—321X
10* pollen grains and a weight of 1.56—1.88
mg.

(6) Pollen production rates estimated by mul-
tiplication of the total number of flowers
produced in a l-ha stand by the amount of
pollen per flower before anthesis were in the
range of 5.29—12.7 (mean : 9.13) X10” grains,/
ha‘yr and 32.0—87.4 (mean : 55.9) kg/ha - yr.
The other stand produced 20% less than these
values.

(7) Numbers of pollen grains produced by
insect-pollinated horse chestnut were approx-
imately equal to or more than those of wind-
pollinated trees.

(8) Mast fruiting occurred in years of good
hermaphrodite flower crop, and was partly
brought about by high seed-maturing ratios
(numerical ratio of mature seeds to hermaph-
rodite flowers). Year-to-year trends in seed-
maturing ratios parallelled pollen produc-
tion, except in one year. Numbers of pol-
len grains scattered per ovule or ratios of pol-
len grains to ovules were in the range of 1.3
—3.2X10° for one stand and half of this value
for the other.
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Appendix 1. Coefficient of variation (C.V.) among litter traps for each component of the re-
productive parts (by number)

(1) Stand 1
Year 1980 1981 1982 1983 1984 1985
Male flowers, closed — 0.707 0.730 0.459 0.773 0.384
Male flowers, open 0.933 0.639 0.639 0.340 0.248 0.177
Immature fruits 1.53 1.07 0.849 0.981 0.732 0.857
1.98 0.966 0.911 1.24 0.983 0.966
Cupule fragments — — 1.03 0.696 2.16 0.914
1.49 0.638 1.09 0.798 1.93 0.883
Mature nuts - 0.608 1.17 0.665 2.80 1.07
1.96 0.663 1.15 0.899 2.76 1.07
Stalks - 0.923 1.10 0.400 0.684 0.523
1.53 0.815 0.945 0.398 - —
(2) Stand N
Male flowers, closed 0.588 0.915 0.283
Male flowers, open 0.433 0.587 0.167
Immature fruits 0.994 0.834 0.877
1.01 0.699 1.35
Cupule fragments - 0.827 0.926
0.822 0.729 0.744
Mature nuts 0.826 0.820 1.04
0.782 0.878 0.949
Stalks 1.12 0.816 0.617

1.27 0.748 0.575

Figures in italics are C.V. for weight.



1990 %gﬁﬁ * #ﬁ:&ﬁﬂﬂ * WEE é/? /J‘J” E ﬁﬁ]ﬁ(?‘u‘ 45
M XROBAEREOEEE - L IEREETIZOWT—
Appendix 2. Numerical ratios between the components of the reproductive parts produced in
stands.
(1) Stand I
1980 1981 1982 1983 1984 1985 Mean
Closed m.f. /total m.f. (%) — 3.5 3.4 8.2 2.6 43 (4.4
H.f. /total open f. (%) 2.3 3.7 3.5 2.0 1.3 1.3 (2.3
Nuts* /h.f. (%) 15 (3.0)** 5.1 12 14 2.5 9.4 9.6
Pollen,/nuts (X10°) 410 140 71 130 950 170 310
Pollen,/h.f{. (X10°%) 12 7.8 9.3 16 19 19 14
Pollen,/ovules (X10%) 2.0 1.3 1.5 2.6 3.2 3.2 2.3
Nuts*/nuts 4.9 0.92 0.92 1.2 1.2 0.82 —
Total f. /stalks — 160 280 210 230 210 (220)
(2) Stand N
Closed m.f. “total m.f. (%) 11 23 16 13
H.f. /total open f. (%) 4.8 8.5 5.9 6.4
Nuts*/h.f. (%) 8.5 6.5 9.6 8.2
Pollen,/nuts (x10%) 85 55 75 72
Pollen/h.f{. (X10°%) 5.9 3.8 5.4 5.0
Pollen/ovules (X10°%) 0.98 0.64 0.90 0.84
Nuts*,/nuts 1.2 0.93 1.3 —
Total f. /stalks 200 330 240 260

Abbreviation: m.f., male flowers; h.f., hermaphrodite flowers. *,from the division of the number

of cupule fragments by 3. For numbers of closed male flowers, hermaphrodite flowers, total

open flowers, nuts, cupules, and stalks, see Table 3.

hermaphrodite flower have three locules and two ovules in each locule. **, Nuts/h.f.

For number of pollen, see Table 6. A
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Appendix 3. Number of flowers composed of a panicle of A. turbinata.

Tree No. Male flowers Hermaphrodite flowers Total

(1) The 1980 flowers

M — - 389 (298—551)
(2) The 1985 flowers
1 M 299 (287—323) 4.4 (0—10) 303 (290—323)
% 1.5 (0—3.4)
2 M 312 (271—348) 4.2 (1-8) 317 (275—356)
% 1.3 (0.3—2.3)
3 M 329 (278—351) 46 (1-7) 334 (283—356)
% 1.4 (0.3—2.1)
4 M 279 (212—318) 0.6 (0—3) 280 (215—318)
% 0.3 (0—1.4)
5 M 333 (278—385) 5.8 (0—24) 339 (302—2389)
% 1.9 (0—8.0)
(3) The 1980 flowers
M* - - 492 (317—674)
M, mean values of five panicles per sample tree. %, percentage to total flowers. (), range of

the minimum to maximum value. *, 20 panicles from a young tree in the campus of Kyoto
Prefectural University by Kanpa (1981) .

Appendix 4. Variation in pollen weight contained in an anther among 7 stamens on a flower
(the 1984 flowers) (M9, anther)

Tree No. Mean Min—Max S.D. C. V.
2 0.289 0.275—0.305 0.012 0.04
0.205 0.190—0.230 0.016 0.08

3 0.275 0.175—0.320 0.050 0.18
0.227 0.190—0.260 0.025 0.11

5 0.236 0.175—0.290 0.034 0.15
0.173 0.140—0.200 0.018 0.10

Appendix 5. Mean dry weight of pollen grains (X10~° ™ /grain)

Tree 1982 1983 1984 1985

No. Male Male Male Herm. Male Herm.
1 5.70 5.93 — 6.66 6.69
2 6.02 5.90 6.81 7.06 6.11
3 6.14 6.59 — 7.03 5.60
4 6.06 - 5.82 7.21
5 7.88 8.29 8.03 6.54

Mean 5.76 5.95 6.47 7.55 6.92 6.43

The values were calculated from the division of the weight by the number of pollen in one anther
(cf. Tables 4 and 5).



