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RFERHE R 4—7 A, ERIRAHMIE.

PEARTFACREE . WEITIE SRR & 28 2R T
248 WIAEH (JFAERL = 5% BHE WA ) | B&fE
B (RIS = 50% BHE RS ) KoRIES (FF1E
= 95% BHic A AL ) SRR, HE AT T
BEACIA A AERRAE R BT 30 ANERL, et sy
A F ARG FE SRR TR F IR R
i, s R RERE KN

AR R FEE: ABARYSIE TG, &
SO 1Ok, FIRTERR - RO SR S A2 5 SR S
7 (EE S0 MR ) |, e R (i
50 MRS MR FBCEAE ) L 105°C 43 30 min
JaF 70C T EEFE, KRR E 3RER. it
HHIEAGE, RS KSR i i 22
RLAERKEFMZ, Hrb: RIEHREH = L9/
RS RS KR = (R TR — LT
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RS T

BEARAE SIS E54 . FERCRERER, FIH
MDG33 B BT (PkRAF] ) Fia U)W
FEMEARACFN IR L5 . Hoh A s U] I E A S IR
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WHEE (F5n)1An]) BT,

K H Excel2003 % 4F E 47 K0 ds Ak 31, A
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2.1 BEARELEMIFENEE

IR AR 8 Fc A 1) WA AR AR A S 2
RGEBOLIEAT RS, FELERAT . BEARAE th AL Bk
Fo6 M, HMERS 12 MORUMESS 1 ML (B 1-A) o
WA EBAHE, K43 mm, 4> 2 45, M4t
3B 12 BUERE > 4 e HES, EAh 2 oA R
3B, MAEZG AL, K23 mm; 5 3 40k
B 3M, FEHILRE L 2 MO A, R 2 A
EOSEA @, TS| R ARy, R i T
REIWESMB R DEIE (B 1-B) , AU R U
RMESAHKEMEAE (B 1-C) 5 55 4 i
3N AMEREI =AY, BSEHERHES, BARL
TCEEHEHET 3 #ABVN, K2 1.5mm (K 1-D) ,
RS H R R AL AR S5

VEZ WS 2N 5 — PR AR SR 2SR, Foli gk
PR 8 Mr. MR 16 MORIMERS 1 Al (B 1-E)
W 8B 2 58 HEF, 16 MRS 4 4 5 HEF,
HARR I A 2 fe eSS 150 48, 28 3 f 4%
4MC, A RMERS 4 KL, T 3 R E, AR
4 SRRk s MEARAEESS O TR P, i
sk FEAEETF G 3 FRr AR, HSk HA TR
@ (E-F), Fhb, B 121k (F1-G6) ;
A EESAEZE 45 (I8 1-H) , 1625 9w 1) &,
BB E R R 2 AN (& 1-1) , HERC IR
AN ANRSE 5 0045 B - e A e B H o
2.2 BARFIEEFYFE

BEARTFACILRERT 43R 4 BB, 2050k 1-256%
TR W-wfe . M-ESAE . VR4, A4
I FRRELEZ) 60 do B AL 1Y 25 A7 T B AT T g
(F2-A) , ZRMWRAEALT SHE A KL Y
RAZE, FOMNKRESEE A GRS G2, R
NPT AL A

RAZET 1 AIKE 2 AWARBURE] K5 2%
FE, AL P HEE (K 2-B) , ZIE46)F
AW, AR R R R B RO, 2 H
THE 3 AR (B 2-C) , BMEAZF
SEA AT AL F 4.75~9.50 4, BEANAE T F 4
1t 8.25~14.50 2, BMEGZFATBAES) 68~92 2%,
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HrHNE
A: Flower with 12 stamens; B: Stamen with 2 glands; C: Horseshoe stamen; D: Staminode; E: Flower with 16 stamens; F: Pistil; G: Ovary; H: Anther

with four rooms; I: Scattered outward pollen
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Fig.1 The flower structure characteristics of S. tzumu
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Fig.2 Floral dynamic of S. tzumu
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Table 1 The quantitative characteristic of flower structure of S. tzumu

%'y BEFTEFHL REAE LR E2F A bR TEREK i
Number  Number of inflorescence ~ Number of flowers per inflorescence  Total number of flowers  Length of peduncle /mm  Flower diameter/mm
CM1 4.75 £ 0.50 14.50 + 0.42 68.75+9.25 6.95+1.68 8.76 + 1.01
CM2 7.40 +2.30 10.93 + 1.00 82.20 + 28.67 7.42 +£2.26 9.62+0.76
CM3 8.20+1.30 11.20 + 0.45 92.20 £ 15.29 6.97 £1.78 9.35+£0.71
CM4 7.00 £ 1.09 12.83 +1.17 89.17 £ 14.37 7.34+1.52 9.67+0.70
CM5 7.14 +0.89 9.29+2.49 66.86 +23.52 7.65+2.07 8.83 +£0.67
CM6 9.50+1.73 8.25+0.50 77.75 £15.35 6.75+ 1.68 11.01 +£0.83
2.3 BARRILEHTUFFE PSS, 2 e AR (K3-D)

ARSI Pl S B AR BB A 2, Hi HR SR 5K
KEFE, AP RERT MR RLEK
W RS SRR SR . BRARAE 3 A TR A
SERBER G T HIE R, 4 ARl W4, 4hH
R RERE, R WY R T E AR, R
BHMG, REEEZ022mm (K 3-A) . 5 A
fREHTEERSE (555 ), DAL RIXTFRA I AT
MR TIRFL L, W PR R IRZE, o TR
EH (K 3-B) , ZJ5Fr U gL FR AW s
K, Bz (K 3-C) ; =6 Adfy, K3

PURS AR R B A AR N, AR 1~2 FE R
WAL I B A g B, R RE 2 0.93 mm,
TR sk RaFAr, SRR A0 Bz ik
PiRTe4 St SN i%ﬁ&%%@N%~mém%
(K 3-E) , BANLEESBERFLE 128, REFER
WARRER, FrReLRE, H4%2 512 mm,
SRR TCRFLRR T Al RERAIEE R 8.53%~
ﬂﬂ%ﬁ%%#ﬁﬁﬁﬁ%% TR E
IERRETES, HAEIEWEENRE MM, A
RWMELEIFPIE (F 3-F) .

AR
A: Fruitlet; B: Embryo development; C: Embryo increased; D: Ripe embryo; E: Ripe fruit; F:Fruit without embryo

B3 FRE%ERAEARSLEMFFE

Fig. 3 Fruit structure characteristics of S. tzumu at different developmental stages
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Fig. 4 Changes of fruit size and weight of S. tzumu

BEARSR K F RS KEE 80% UL (4
1—3 &) , RETEEM,; MEMRIERSE
K, REEACREL, BT Egrkigm, R
S Fr K U i o SR S A K A TR R AT A AR b
fiE, e s RSk Ry 011 g, dIxEH
TRSEE R ) 77.15%, 28 S0 B K N
0.09 g, (5AHEEFENY 53.93%, HHET i 0.08
g, diRSCEE TR 46.07% (& 4-B) o DIBRSIk
B AR (x) , 0l AR SC e i . 2RSC
PoKaE . R RS FIR IR YAk
br (y) HlEs B, BUFAR G R HH A8 b5
BIS5RELKFAMAE—-ENREXER, HRH
PIkF] 0.900L4 I (% 2) , FUIBIRIN] DL HE

x2 BARIURERIAXEAHPIHYXE
Table 2 The relationship between fruit characteristics and
develpment periods

2
Fruit characteristics Functional relation R
SRS =0.074 41 0.001 7 0.943
Fresh weight of fruit p= @) - 0. '
Rk
- . y=-0.002 1x*+0.033 9x — 0.025 5  0.909
Water content of fruit
ST S =0.007 7x — 0.008 5 0.967
Dry weight of fruit s T '
S 2.279 01 1.6233 0.946
S X + 1. b
Transverse diameter of fruit v n(x)
RIYP I
y=2.360 7In(x) + 1.601 9 0914

Transverse diameter of fruit
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A Study on Flowering and Fruit Development of Sassafras tzumu

CHEN Hong-zhi"*, LIU Jun', JIANG Jing-min', SUN Yang', DONG Xin', FU Ai-ping’

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; 2. Nanjing Forestry University,
Nanjing 210037, Jiangsu, China; 3. Lishan Forest Farm of Yongfeng County, Jiangxi Province, Ji’an 331504, Jiangxi, China)

Abstract: [Objective] To study the flowering and fruit development of Sassafras tzumu so as to further understand
the biological characters of S. tzumu and provide references for its collection and utilization. [Method] Taking the S.
tzumu trees with the age over 10-year-old in city forest park of Fuyang District, Hangzhou City as trial materials, the
flowering habits and fruit growth process were observed from January to July 2018, and the flower and fruit structure
of the trees were observed by paraffin section and stereomicroscope. [Result] (1) The mixed buds of S. tzumu were
composed of raceme and new branch growth cones. The time form buds scales break to the end of flowering was
about 60 days. (2) Two types of flower were observed, one type had 6 perianth segments, 12 pistils, 1 stamen and the
other one had 8 perianth segments, 16 pistils, and 1 stamen. The former one had 3 staminodes and the latter one had 4
staminodes. (3) The growth of fruit followed a "slow -fast -slow" curve. The water content of the fruits decreased
while the dry matter accumulation linearly increased with the growth of the fruits. The embryo began to grow in early
May, and the fruit was fully mature when the skin was purple black in the end of June. [Conclusion] The flowering
includes buds scales break, early florescence, blossom period, and final one. The flowering period is about 45 days at
the population level, and can be pollinated and fruited normally. The growth of fruit can be divided into young fruit,
expanding stage, peel discoloration and maturity, which lasts for 12 weeks. The fruits are berrylike drupe and dicoty-
ledonous seeds without endosperm.

Keywords: Sassafras tzumu; flower; fruit development
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