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Abstract: In this study, we focused on the pollen germination of Polygonatum cyrtonema Hua in ho-
mogeneous garden. We examined the flowering phenology, floral visitors as pollinators, and pollination
biology. The single factor and orthogonal test were designed to study the effect of different cul-

ture medium (sucrose, boric acid and calcium chloride) on pollen germination in vitro, and 1,-KI,
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MTT and TTC methods were applied to determine the pollen viability, the stigma receptivity at different
times during flowering were estimated and the fruit production was recorded. Results showed that:
(O Flowering began in late April, peaked toward the middle of May, and finished in the begin of
June, the flowering lifespan of an individual, inflorescence and intact flower was 8~13 d, 3~7 d and
1~3 d respectively. The flowering amplitude of inflorescence showed a multi-peak curve , and the
synchronous index is 0.81+0. 12. @) The best medium for pollen germination was: sucrose 150. 00
g/L + H,BO, 200. 00 mg/L+CaCl, 250. 00 mg/L. @& TTC was the most effective method to determine
pollen viability of P. cyrtonema. 4 The pollen was active at the first 2 days before flowering, reached
highest at the second or third day of flowering, and gradually decreased with anther dehiscenced and
pollen released. After withering, no pollen viability was detected. ® The stigma had receptivity at
the first 2 days before flowering, reached highest at the second or third day of flowering, and was still
receptive at the fourth to fifth day of flowering. ® The pollinators of P. cyrtonema were Apis cerana,
Episyrphus balteatus and Bombus latreille, and Apis cerana was the major pollinators. (7)) The aver-
age fruit production of P. cyrtonema was 46. 35%.

Key words: Polygonatum cyrtonema; flowering phenology; pollen germination; stigma receptivity;
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Fig. 1 Statistics of pollen germination rate in

hanging drop culture method
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Table 1 ~ Factors and levels of orthogonal test

IS
K A B C
wFER/(g- L) w(BO)(mg-L™")  w(CaCl)/(mg-L™")
1 A, 50 B, 50 C, 50
2 A, 100 B, 100 C, 150
3 A, 150 B, 200 C, 250
4 A, 200 B, 300 C, 300
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Fig. 2 The flowers of Polygonatum cyrtonema 2007 SLHL,
in different flowering stages
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Table 2 Flowering duration and synchronization index of Polygonatum cyrtonema individual plant

i wmei (A/H) 2 (A/H) 1E/d PRI F 26 5
HEHR 1 05/10 05/21 11 0.82
TRk 2 05/08 05/20 12 0.76
PR 3 05/11 05/26 15 0.57
A 4 05/10 05/20 10 0. 88
TS 05/11 05/19 8 0.96
Ttk 6 05/11 05/20 9 0.93
TR 7 05/08 05/17 9 0.76
FIH 10. 57 0.81
PrifE2E 2.19 0.12
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Fig. 3 Polygonatum cyrtonema open its flower

from the base inflorescence
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Fig. 5 Inflorescence flowering duration frequency distribution

of Polygonatum cyrtonema
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Fig. 6 Pollen germination rate of Polygonatum cyrtonema in different sucrose, boric acid, calcium chloride concentrations (N = 3)
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Table 3 Germination rate of Polygonatum cyrtonema pollen in orthogonal test

B K-
RS A B C pURIESE D
w(FEMN/ (g L) w(H,BO,)/(mg-L™") w(CaCl)/(mg-1™) W R %K 1%

1 1 (50) 1 (50) 1 (50) 0. 00

2 1 (50) 2 (100) 2 (150) 40. 14

3 1 (50) 3 (200) 3 (250) 52.04

4 1 (50) 4 (300) 4 (350) 4.63

5 2 (100 ) 1 (50) 2 (150) 1.85

6 2 (100 ) 2 (100) 1 (50) 43.00

7 2 (100 ) 3 (200) 4 (350) 39. 61

8 2 (100 ) 4 (300) 3 (250) 50. 00

9 3 (150) 1 (50) 3 (250) 60. 91

10 3 (150) 2 (100) 4 (350) 37.95

11 3 (150) 3 (200) 1 (50) 54.84

12 3 (150) 4 (300) 2 (150) 41.19

13 4 (200 ) 1 (50) 4 (350) 35. 66

14 4 (200 ) 2 (100) 3 (250) 0. 00

15 4 (200 ) 3 (200) 2 (150) 0. 00

16 4 (200 ) 4 (300) 1 (50) 1.59
K, XM /% 24.20 24. 61 24. 86
K 418 % 33.62 30.28 20. 80
K P16 % 48.72 36. 62 40.74
K, FH1H/% 9.31 24.35 29. 46
R, /% 39.41 12.27 19. 94

D) &S HRBUE N TR BEWIE; K K, K. K200P88500 1, 2, 3. 4KFRBIRRGIH; RFRE (K
PR KA KPS K AP BE T SRR/ IMED -



116 Rl Rz (A RBHER)

%60 %

2.3 L-KI.MTT.TTC L ZF# &L LR

3T Ak A7 G 575 D 28 22 A6 BEORS AL R 16 T i 45
MFAPR . L-KI G AN B S 2 A i [l i G o,
R RAIELLE (B, B2z RARE, JToiEUIw
XA A BN 7, BRI L-K G 75 AN Rl
Z ARG B AEW TG J1 0 MTT Y (356 Al TTC YL £ 35

HRAEIL RERG e JE T R N AEAE R T R (0 (7)),
B MTT G (35 7R AETIAT B 25 R D s, St PR
Qe FER B 22 BIAR /DN, R 22 R BEIRAY HE 5
@, Ayad, FEOEEMS, HMNZITES
HiT I AN OG 2 DRI TTC B (0 12 2 PR A 3L
IRE Z AL BORGAERNTE FII DT

#4  MTTH TTC Yt P 5 A R A AE#E 1)

Table 4 Comparison of pollen viability in different stages by MTT and TTC staining %

5 J7 7k i IR AL AL LE R

LK1 He ik 0 0 0 0

MTT 4t 0 97.30+1.99 89. 44+4. 94 74. 68+10. 20

TTC Y ek 0 90. 27+3. 09 88. 44+8. 26 22.42+17.07
(b) TTC

- 0.05mm

[ —
0.05 mm

B7 MTT (a) S5TTC (b) Feik b ol
Fig. 7 Effects of MTT(a) and TTC(b) staining methods on pollen vitality determination
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Table 5 The pollen viability of Polygonatum cyrionema in different flowering periods

WL H i | gt TR AL BRI HHZE T Wiz
WEZAE Ry S HA 684 356 645 987 580 444
B A AEM A 0 235 479 781 220 2
AERIIE F71% 0 66. 01 74.26 79. 13 37.93 0. 45

A Ao R Y — i S A A A I 22 AR RS A K m]
B (k6), SRR ZAEEELT Ik
P B8, FEJCm A, RIAHAR
AR, WIE8(a); FRSIIAE L A BT 4R AR
AR, HERBIO U, RVIZEI Rk

T BA ATk, FE AT, WWE8(h);
U AE AR S R B = AR B 2 SO, HESR B AR
S A, Sk T e g, WL 8(c);
REAEIIAE S B AR TR R, Sk Sl 1] 7 A R =0t
F WZ I ) 22 46 SO A RE Sk ml B2 1k Ao, LIAD 8
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Table 6  The stigma receptivity of Polygonatum cyrtonema in different flowering periods
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FESk e (VR % - . ++ +ht +- -
(2 SRl g - + ++ +++ ++ +/-

S mF2 - + ++ +++ + -

1) —FORTEER; +FRALR; ++ M+ FOREER B E; + 1A 4R, W Joaif.

N
0.5 mm

-
0.5 mm o & 0.5 mm 0.5 mm
.

B8 AN[FIH  Z2 AE BOR R Sk T # kAE 1
(a) EEWIHEL LG, B (b) SRR E AR, A0 A
() RAEHIRESL B AR W, A ™ E; (OB LBIE AR, AR ™, i ERZ;
() WEZE AR TO @, BRI D (DFZEEDIHLTE, B0,

Fig. 8 Changes of stigma receptivity of Polygonatum cyrtonema in different flowering periods
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Fig. 9 Three species of pollinating insects
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Table 7 The cumulative number of pollinating insects
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Fig. 10 The trend of pollinating insects

and daily maximum temperature
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Table 8 Daily visiting time of pollinating insects min

H 1 X JEX

(A7H) TR fig i YL L] AR fEdg YL L]
511 1.03 4.07 4.37 / /
5/12 0.85 / 4.01 / /
5/13 2.24 15.38 4.45 / /
5/14 0.81 3.13 0.48 0.97 0.90 /
5/15 1.48 / 1. 68 / /
5/16 1.56 / 2.07 2.65 21.17
5/17 2.18 / 3.57 / 2.32

SEXIE 1.45 7.53 0.48 3.02 1.78 11.79

bRz 0.55 5.57 0.00 1.31 0. 86 9.43
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