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Flowering habits in Camellia oleifera

ZENG Yan-ru, LI Zhang-ju, DAI Wen-sheng

(The Key Laboratory for Modern Silvicultural Technology of Zhejiang Province, Zhejiang Forestry College,
Lin’an 311300, Zhejiang, China)

Abstract: In order to study the flowering period, pollination habit, reason of floral and fruit drops of
Camellia oleifera, a trial of C. oleifera was conducted on multiple sites (seven sites in Hunan, Zhejiang,
Anhui Province) over years (1969 — 1984 ). Results showed that genetic and climatic factors influenced the
flowering period. Genetic factors were stable and determined the early, mid-or late flowering period;
climatic factors, mainly the average atmospheric temperature in September, determined when “autumn”
and the flowering period started. Also, there was self-infertility in C. oleifera with artificial pollination
having a higher fruit setting percentage than self-pollination; if the flowering period started late there was a
large gap between these pollination types. Diallel hybridization between individual trees as well as some
special mating combinations resulted in progeny with a fruit-setting percentage higher than that of the
maternal or paternal parents. In addition, C. oleifera had a long flowering period. For early and mid-
flowering types, the atmospheric temperature was high during the centralized flowering period, the fruit
setting percentage was high, and floral drop period was also centralized. For the late flowering type, fruit
drop periods were March to October, where fruit drop resulted from poor fertilization and stagnancy of ovule
development, and August to October, where fruit drop, mainly from diseases and pests, reached a peak of
about 50% of the total fruit dropped and had a great effect on yield. [Ch, 8 tab. 9 ref.]
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M2 Camellia oleifera K FFALI TR Rl L I MR mEZ -/ N Z 0 [HIF
FE I VRS2 ST 2R . WS SRRl 2 U S SRR Z IR, & 2 S 2N A e 2, B2
L AR WAHCHE . AL T, 20 HE22 70 - 80 4RAR, FAIXFMAR AL AR S | by I 1 TR AEVR R
T S S W0 PR - AT T 2R G0 148 A WL RN A 5T

1 RV E

TMASAE WA 4. 10 A A AR IA M o AR A, 11 A o) it A BB i Sy i fE 2
Al 11 A N AILUS A RAE I B A i A8 27 FFAERT [R50 4 . SRk 5% ~ 25% 94625 FE TR w1483
26% ~ T5%% AL TE IR BAE 5 75% UL EAGZ=TF RO ARAE . 2K 25% ~ T5% 50 bk i A 8646 10 1) 19 )
R AR B

TEWTVT A o i B Ml 22 1 (Herp e ik 1.13 hm? 630 &k, IR 28 H% Bk 5 bk 247 ¥k, I 22 5
368 Hk ) R FH 5 bn i i, o3 B R A R [ AF AR AR SR O S L S AR AR L SL b AR AR
FRZIER, WEMRE . Wil LR80T RS 1969 — 1980 4E4F4E 9 H 534 IR 5 UAF 7= & 1 8
W, TR R ER

FEAS A R TR B[R] PN SRR A A8 2 64T F AR B0 (R AL B ) . N T8 B8k (B A&
£5) ., FAER R (BASAEINY ) . [RIRREZ R (B0 J5 B 48 ) I 2428 (B2 Wy Je 4% ), LAWFSR il 2R I T 1k
Bk Ik

BEAC I BEAS FIAE W A W Bk, FRic At (RS AERS ), B WEICE 1 IR e R_ %, |
FEIRAAA, G AT B TR AL R R R A AR SR X VR SR UEAT AR e A, X RGBT R T U A
TEI N AMA

2 RS/

21 MBEEFHAUELE

MR LRE IR, B H IEW AR TN TIAEZE — M 2 ~ 3 2%, Z10A 30 £2; RN
MIRAEZE— M 1 ~ 225, 2104 3 ~ 525, (B4 AEZERE A Kk B FILIE 5 JF 46 W) e F 4% 2% 1 8 Rtk
WAMGEL LD R TR IR 10 ~ 15 d R 5 A Ep s, temkb 4 il KgE, Bk
MRS I8 F LB 2R oAk, BB ZE o dkil 2, (A 2] 7 — 8 F A0 4625 73 A 3E A MEIE S 43 Ak Y S B pp
W, SRR BUPGE R K IR AR R R R, EAEREZL, TR B R
SRR V%, BUHERC 5 1k oAk, RBOTAERTIRER A H 40 A0 2 20 40 ML B B i TR, X S8 fEAN
RESZ KGR, . T LSS R 2 W B %, TCAE R B AR ZEAN oAk, iR R B . X 5 BT
Pistacia vera 18785 P IEARAH LS
22 THERREXWETF

TMASAE I 2SR AL R R s, A YRR AR, T B b A v s 247 RIS, FRR AR (9
HTHAZE10 A Bk AR )S B, A2 86 f, LA 111 bk, WE ISR 45 ¥k, 1971 -
1984 4E[A], AEWIZEAR A R EAERARER &, o, BAEEH | W B R AR AN [ 45 B 77 A A 4R 28 Al ] A2
SR HEA 16 Pk, H i ERR 6.5%, WA BRI A AR S (AR AR AR M AR R AV EA ) . #E 1977 - 1984
AR, JeliEAR7 1.13 hm® 630 Bk, AHABIE Y [H] 248 5 (40 A48 h AR S B 45 ) YA 84 #k, Hb SRR A
13.3%, AH[R—AEMI2ERY | FEARRIAERE | RRISEH AT, B IR Z 5, AR B bE 2 22 1k

SEMAAE AR AR S I 2RO . AR RN = VR . S AR X I AR | IR
Hi DXL B AR S 0 B TR R T W P b B R AR (30°307 N, 119°507 ) 5t b e ik
Y (29°2'N, 119°14'E) 1977 — 1984 4F- 8 a (A6 WIXT Lk (BRAE T ) an 3k 1, il &2 45 7 ¥ <l 15.6
C, U 17.3 C, B A AF SR LR HFR 1.7 °C, N [R)AF B 0 A% 86 A8 101 30 46 s 1) 1L fe
k3R 4 ~ 16 d, “FHHE 8.6 d. MDA FTE 1 280d, F& 259d, 1ath 9 AMmKy
S-SR R AR I AR AR A e e K, RORER R, ABGER | I EGR O T I (GE R R KR
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B, AR R AR, =1 BERIMNBERFEWRIFRE 1977-1984 FHIEHIXTLE
F2 21969 — 1982 4E 48 7 4  Table I A comparison in flowering period of Camellia oleifera between Panmugang

e MR 8 9 H 1A IR I 1 R fIE Forest Farm and Longyou Forest Farm from 1977 to 1984

AF A5y Be HXE YR b 4% 7 Y 5 1 b A etk

1980 4% 9 AP MR (Wi TP memen xaga  EERRE

BEHIA), 2 LS F 5 HAOI-D RO

ISR 10 ~ 16 d, FLIE N AR IE 1977 11-05 - 12-03 29 11-09 - 12-10 32

5ok 1981 4F 1Y 4 [ 26 K e T 1978 10-30 - 12-04 35 11-03 - 12-05 33

1975 4 9 A F W SRR, & 1979 10-27 - 11-29 34 10-21 - 11-14 25

Wi A6 0 HE E AR Gy 3R 15 d DL 1980 10-15 - 11-07 2 10-31 = 11-17 18

S 301976 4FE )4 R e, W iR 1981 10-30 - 12-02 33 11-03 - 11-30 28

B 1/2 ~ 2/3, 1969 4 9 H A 1982 10-25 - 11-22 28 11-09 - 12-03 25

IRACR T 1975 4F, 1970 4 2% 7= 1 1983 10-26 - 11-16 2 11-06 - 12-01 26

3 3 AT 1984 10-29 - 11-18 21 11-07 - 11-26 20
BrRAGRAN, LA BHARE R 1y 280 559

®2 IAEHSENEEFENEN

Table 2 Effects of the average atmospheric temperature in September on the yield of the following year

‘ 9 T4 P S P B R4 0 O 1P S B 7 B
5 R A Gty - L

S/ C PN A fy TR RIC AR PN 7 A L)
WiT 2z B 1973 - 1982 22.32 19551 () 1975 25.39 48.26 100.00
Lis7} 1980 21.16 478.94 992.40
Gl e 1969 — 1980 23.18 95.25 (4t) 1969 24.90 26.64 140.80
M3 AKX 1975 26.00 18.92 100.00
1980 21.40 162.05 856.50
WOT kY 1969 — 1980 24.13 26.63 1969 26.06 0.60 100.00
1975 26.90 9.80 1633.33
1980 22.09 61.58 10 263.33
Wi L B 1969 - 1980 23.98 4178.15 (A7) 1969 24.86 1 835.00 172.95
1975 26.63 1 061.00 100.00
1980 22.55 6 085.00 574.06
WEAT T I L 1971 - 1980 24.85 3267.91 (k) 1975 27.47 1 000.00 100.00
1978 23.48 6 000.00 600.00
1980 23.90 4 800.00 480.00
7 K 2% B 1969 — 1980 23.82 1747.96 (i) 1969 25.26 812.20 153.99
1975 25.60 527.43 100.00
1980 22.90 2 451.10 464.71
WD A4 B 1969 — 1980 22.95 245.44 (H) 1969 24.86 14337 129.06
LR 1975 25.32 111.09 100.00

1980 22.32 506.50 455.94
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ARG 235 WA 48 2F B HE M52 0 4B, ST AR RO R K B A A AR R R ARG RIS L AR R
ARSI (2 3), WAk, 7-9 AKMIT R REHmi LR, WafRmm,

2.3 FiEEHmIH

231  BRZA WA ARG LRI IR E LS (FAER N ) 5 R bk S A6 52 0 5 B4 AR
REIEH 4552 (F2 4), 1980 A1 1982 4%, 7E 31 ¥Rk 846 54 FIFE A AL B, JLEE4hIE 9 4, ik
FFORER 3 A4, Horh 2 NT0HE

R 3 AN[EIIL M 5 RO AR S 0K 2 o i 5% 7R HA Y 20

Table 3  Effects of different site conditions and plantation statuses on the flowering period of Camellia oleifera

T AR S 2 AR B S R G o R 0 %

Moo E A )/

AR AT SRR B KA G— W] 74 1 F AL Tk

R P " e
1980-11-08 £k 209 18 8.61 36 17.22 137 65.55 17 8.13 1 0.48
=i 226 22 9.73 42 18.58 140 61.95 9 398 3 133
B 38 Pk 205 79 38.54 41 20.00 70 34.15 5 244 40 4.88
W Bl N 108 39 36.11 22 20.37 35 3241 4 370 8 741
1981-11:07  FpEpk 170 39 2294 45 2647 75 4412 7 412 4 2.35
% =i 254 56 22.05 79 31.10 100 3937 12 472 6 2.36
SESTEIN 88 35 39.77 21 23.86 19 21.59 1 114 12 13.64
FeRs AR 105 60 57.14 21 20.00 20 19.05 0 0 4 3.81
1980-10-30 &k 25 0 0 2 8.00 15 60.00 8 32.00
s o 375 0 0 125 3333 213 56.80 37 9.86
f% 1981-10-28  ## 24 3 12.50 9 37.50 12 50.00 0 0
;1 e 266 129 48.49 85 31.95 52 19.55 0 0
B 1982-10-28 Mg 23 2 8.69 8 34.78 13 56.52 0 0
e 254 61 2402 103 40.55 88 34.62 2 0.79

x4 AEMH, MABREHRLRER

Table 4  Effects of self-pollination at different stages and on the different sites

PRy i)/ ¥ BUAE3 A BAES AT AR 10 H Bty
H : 3 S
(F-H-H) ZES GRE HERR%  DRE GRR% DR DRF%

% 4l 1980-11-15 7] 44 2 37 3 8.11 1 2.70 0 0
JeiE kY 1980-11-13 [/ 1 42 4 9.50 0 0 0 0
[/ 1€ 3 77 5 6.49 1 1.29 0 0

1982-11-09-11 [F] 7 217 9 4.15 2 0.92 1 0.46

[F] 4 18 473 33 6.97 5 1.06 3% 0.63

BT %O 3 AR 2 MRTOH

232 #AH XA LRFF A 1980 — 1984 4EAE 3 A i AR BHI XS 350 Bk 10 237 Ze 46 #E 47 AT
WiBhE Ry, RIS TE 209 BRA EARIET 841 Jx HARB MY MAE SR, AR 3 HGEiH A RF (R 5), 45 RE
. OFERAEERMEL T, T AN TR BY B0 B E SR B0k A BRI Lm0 & 7 35 A Rk
67.55% ~ 83.05%, J5#& N 41.47% ~ 57.60%, HIKRARZF G T II#M Carya cathayensis, A Ginkgo
biloba 2 TR N Tl B 42 B e S35 3k o5 F AR B2 AR SR T ELZEAE S W s KR
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x5 EMAXNLRRHNZM

Table 5  Effects of pollination modes on fruit-setting percentage

£k H I/ BWMHXA & RO R OWI)  HAE3 H e (4l ) R A S AR Ak [H]

(4E-H-H) R = HREL Fii EAGIEIR s R/% AR /1%
1980-11-12-16 11 1% N T4 120 4920 3323 67.55 35.00 ~ 100
EES 30 1734 895 51.61 0 ~ 88.70
" 1982-11-07-12 i 1% N T4 Bl 16 1034 741 71.66 36.60 ~ 98.16
b3 ER/S 16 848 478 56.36 14.36 ~ 82.37
K 1983-11-03-17 A AT 48 54 1 154 864 74.87 8.33 ~ 100
3
7 SRS 47 1589 893 56.20 0 ~ 70.60
1984-11-07-09 11 1% N T4 38 1180 980 83.05 30.30 ~ 100
EE/S 38 1012 583 57.60 10.80 ~ 88.23
1980-11-09-16 i 1% N T4 B 23 1422 1024 72.01 18.70 ~ 95.23
SRS 28 1618 857 52.97 9.81 ~ 87.46
i
& 1980-12-02-06 REMFE AN THiB) 14 195 46 23.84 0~ 61.54
& EES 13 160 10 6.25 0 ~ 40.00
e U
1981 4F 10 A & BEIRE A%
5 . T4 Bl 21 319 200 62.69 53.97 ~ 68.63
f-11 H hfy i
EES 20 241 72 29.87 0 ~ 80.00
i 42 1981 4 11 A 4] I 12 NN 64 2 688 1992 74.11 12.50 ~ 100
e
ER/S 17 639 265 41.47 0 ~ 80.59

RAEES T, WEERTE R, SRR 2K 2 KA BN ACE 0, KA R PR e 168 4

%, SOEWEME BTG, ORI N TR AR, HARRKER IR, THEEA
[ AR MR A 447 5 RIAE 25 8 B RN R T 8, 3Kt 2 M AT Bk ™ i A8 S R R R 22—

233 AREIHRE B (A )AE AR ENEF 1981 — 1982 43k 6 ¥R A4S, W 42 & A k47140
BN, @RER, AFEHGEALRBGIRKESR (K 6), BEAMR PR R R G 1981 4771283
5 >1321 5 >>936> "5 673 5 >297 5 >464 5, 1982 4E K 936 5 >1321 5 >1283 5 >464 5 >297
5>673 5, 2 a P FRT 3 LAY EARRYI N 1321 5 936 T 1283 5, 297 5 2 a ML, HAELE K,

XS RARE TR ZE R B IR KRB, SRR B4 FRITUT 1981 458 297 5 >464 5>936 5>
1321 5 >1283 ‘5 >673 5 ; 1982 4E/JF¥ N 464 5 >297 5>673 5>1321 5>936 5 >1283 5, 2 a
BILL 297 #1464 S, HARAER, X 500 TG S MBS FRE A A 06, U 31— s A SR
B SR PR R S AL B, W 2 a AR SRERAF R R IIALA N 673 5 x 464 5 297 5 x 673 5 1283 5 x
1321 5; i 297 5 x 1283 %—' 673 7 x 936 5, 464 T x 673 5, 673 T x 1283 T, 464 T x 1321
GEAA 2 a B FRBME, XU R A G WSS ELE R S ANTR, 784 5 i 2R B b v N T AR R R
TR,

234 WAFZEERIEALY AT 1980 - 1983 4FE7E R T IR 10 A T AR
HUEME . BRI AR (AR ), 2R3 H L mae gt s, iR mEk 7, £ 700,
TS R B0 22 A5 N R FE 7R 00 fE 2 5| Ay AL n 2L, A6 R 8 5 AR AR RR A MR 5 TR 1K
RMVEA M E B R N 2 — 70 SRR TR, JEAER BRI E, 10 A F R E KA 3 H L a3
AL, B IR BRI RIS AR S, A, A RE, TR AL s e Th e A

7/
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R6 AEBAKBEWIIZEALRETH

Table 6  Variations in fruit-setting percentage resulting from diallel hybridization among different individual trees

R IR A2 A 1 A 5 5 1% oy
8 0 BpA S

297 464 936 673 1283 1321 453 RE ] P

1981-11-10 297 88.89 64.29 83.33 14.29 7778 5477

464 66.67 30.43 35.29 66.67 5833 30.77 47.92

936 75.00 100 60.00 78.57 65.22 4375 70.43

673 68.75 90.00 28.57 57.14 45.45 53.85 57.31

1283 80.00 78.26 72.26 88.89 80.00 79.88

1321 81.25 83.33 72.22 75.00 66.67 75.70

- 25 A SRR % 88.10 74.36 68.50 53.54 56.68 65.36 42.83 64.34

1982-11-13 297 77.80 52.60 83.33 14.30 77.80 61.16

464 77.80 65.20 47.10 75.00 41.70 61.36

936 75.00 77.80 65.00 57.10 87.00 72.38

673 68.80 90.00 21.40 42.90 54.50 55.48

1283 75.00 56.50 55.60 72.20 85.00 68.86

1321 68.80 66.70 72.20 83.30 60.00 70.20

- 3 Ak 5219 73.08 73.76 53.28 70.18 49.86 69.20 67.91

R7 RBEMNGARFEBRFERITE(BRER)

Table 7 The floral dropping process in different years on Longyou Forest Farm (natural pollination)

- W Wk NIRRT O - B LR REC (2, ) JYEAE AR (H)
o N M) A Y

R BUBE 11202 11-10 11-20 11-30 1209 1220 12-30 01-08 01-20 01-30 0220 03-10 R HFH/%
1080 FFRAE  STL(S) 4 106 53 7 10 6 19 18 9 10 5 247 5674
- HupgE 647 (5) 10 47 68 6 10 3 0 1 4 4 153 7635
1981 e 4y 620 (5) 8 49 38 34 19 28 28 5 5 29 243 60.80

1981 FERAE 1014 (10) 41 32 54 218 71 58 12 50 33 12 23 20 614 39.44

— HEdie 1011 (10) 4 18 44 37 4 27 38 24 52 80 26 392 6122
1982 w1017 (10) 19 4 29 38 108 88 47 27 59 457 5506
logy TR 988 (10) 7205 217 8 39 20 21 16 6 39 6 662  32.99

- HgiE 1172 (10) 0 200 76 17 58 11 6 30 29 22 468 6007
1983 o 974 (10) 9 8 47 22 38 127 20 98 94 8 627 3562

Ja VASA W WM AERRITF R SRAG, W, AR SRR, YA LR A i 400 43 8 28 R Ak
L FAER ML, I AR R, REAR D, e, AR RRM, 3 A LAaAY)
R EE 10 A Erp A RS sAn 7 ~ 8 M, IRABAEAR W5 . 2% 8 & 1980 — 1984 4437l 1E
Je iRy | WG RE R R DL R 1973 — 1974 4EAE G4 M 3T 0 6 MR IS5 5 . 3 8 UhP, AN W) b A5 FHAF B
IMARVEACTE AR 22 AR K, 3 H AR 2] 10 A M BRI AE R e i ik 79.56%, FeAi{X 25.57%; i
16 3 R BCR 0 R R A Ik 46.22% , T ARAY 12.34% , As FEFR (45 ) FIAR: SR 3R OB ) 10 w5 A 2 5% i)
MR EEN R, MRE RS RRK, 3 AE S AMERLENL, N4 -5 F %8R
B, fREZHHHREFTAR, ARERABEIHROMEE RAZREME TR, EEEZEA R
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Table 8  Fruit drop on different sites in different years in Camellia oleifera

" WA (hRAE) " i R ] e 497 5 i A 3-4 A 4RER TR 8-10
1
. H 81/ WK g R HURE AR
A GE-A-H) 3A 4R SH A TA 8H 9A 10AW g ae g s
S
i 1973-11-16 140 16 498 7962 7271 5377 3454 2036 4826  25.57 12.34  56.38
1980-11-07-13 30 1734 1195 1168 1125 1070 1030 979 901 756 68.91 63.26 43.60  50.80
frey 1981-11-03-13 30 3038 1501 1406 1336 1264 1173 1070 868 659  49.41 43.90 21.69 4881
7]
1982-11-05 30 5275 2509 2293 2054 1966 1847 1666 1 169 797 4756  31.76 15.11  50.76

At 1980-10-27-11-03 25 1939 906 735 692 669 653 647 641 635 46.73  70.09 32.74 4.43
KAk 1983-11-06 15 968 242 164 25.00 67.77 16.94

o 1984-10-28 25 2568 1492 1378 1346 1305 1277 1246 1198 1187 58.10 79.56 46.22  19.34

HEREENFEIER, —MRLAEF MR IEF ZEBMALME ., Kk, ERLEKFFMN S -
10 AA — Ay A el I SR ™ a s ma il K, DA 9 v SR B B0 R B A 3Rt R IR
Y. &% 48.81% ~ 56.38%, Tii&+HE MG Y 4.43% ~ 19.34%,, 51 I W 75 S 04 A 3 202
W, RIEMY . &M DRI . ORI E, KA KRS 2 ER DR AR E, SN
MR E LTS 32 WIS MAE KA E , &y . iR i T3 1 5 Akl , (HA 20
22 60 4EARR 2] 80 ARCHI, 41k il 34.1 kg-hm?-a™', Jeliitkis 47.7 kg-hm2-a™, HEE M
Y 162.9 kg-hm™-a™, 180 21 4 Fro i b X 30 255 By 5 S 32 1 U 3099 % ) 56 e

3 NG

MR TR 5 - 6 HIFIREZF 0L, FEZF 0 AERE sl , (H3) 7 — 8 2R 52k A PR3 AR 0 A 3R
VIR R, AEZF B RN MR R . S5 20, BB s M, 452 ER S
WAEZE D A RAE A AT P g i v O 2528

IR AL AL 53 2 0845 N R U AR PR, ATH 4R 028 AR BRI R AR B | L MBS, PRtk
FsE, JaH AR AN R R DL B A28 A D R A R 2 G, AR AR R R R R ORI 2 9
AWFEAGE, 9 ARG, AR I8, MR, R WAEWHR R I BE W e T AL 80 4%
PERIGAR = 8, LR, SEHB AR PRIE IR RS R 2 A i 22 i dE I A2 1

2R FAEAZEAEY) o N TR0 BBk A SR 30 3l 7 T AR B, BB T A8 i 0 A SR AR, M
ZERPAO, UL IR 32N 52 UM A I FML By A WU R, AR RR ) XS A2, e B — S 24 A SR 5
R I REAS | ACAS R R RN AR SR A B R IR SC IO 5 o 7R A T 8 B TRl v RV R R O 5 T

AR, AW 10 APfIZE 1 A Bk 80 d Z A, M aE £ 30 ~ 40 d, il
RIEAMNAES 5 ~ 10 d IFUG, SEHI 10 ~ 30 d N, P RAERRUTTAEmS il i, AEAR P, V5B
e, BRAERIT AL Z AR AR AR, AEI, PR AEmT IR 20, B4 3 A AR 2R BB ATEOE, AR
A&, 3 - 10 HoAvE R, Hi 3 -8 ARRZEE, FUTEREZREM TZMAR, WA T IEH
8 — 10 A vk Rwmigetl], —Sei Xty R0 [ 7 R Al ik 50% 20 1, - s mam ok, EEE N H 5|
A, AT el DO T e TR L X

Bis. RRIL, HER EFA, FREE KRER, qHRE B SRRFRELE A MR RS
FEY, HIERLBFHAEIEETTR AL RS, £b—HF 50
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