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Abstract; Petrocosmea ginlingensis is a Class- Il National Key Protected Wild Plant distributed in the Qingling Mountains,
which is in an endangered state. The pollination biology and breeding system of P. ginlingensis with wild or artificially
cultivated were studied using observations and artificial pollination experiments. The results show that; (1) The flowering

period of the P. ginlingensis population is from the beginning of July to the end of September, which coincides with the rainy
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season in Hanzhong, resulting in pollination failed. The corolla tube is deeper, which is not conducive to insect pollination,
The stigma is higher than the anthers, needing pollinator assistance in pollination. (2) The stigma has the receptive before
the anthers dehiscence, and the highest level of receptive is from the fourth to sixth day. Pollen viability reaches the peak on
the Sth day. Although there is an overlapping period between pollen and stigma, the overlapping period is too short, only
1—2 days. (3) The average frequency of flower visiting insects is low, and the residence time of each flower visiting is
short, which seriously affected the flower visiting behavior of insects in rainy weather. (4) The results of breeding system
testing and bagging experiment show that pollen-ovule ration (P/0) is about 77.92, and the hybridization index ( OCI) is
4. P. qinlingensis is a mixed-crossing system using self-compatibility as the main breeding form and concomitance out-
crossing and there was no apomixis. Pollinators play an extremely important role during the pollination process. (5) The
seed germination test show that the germination rate of P. ginlingensis is low under natural conditions, only 23.33%. The
above results indicate that the pollination of P. ginlingensis is highly dependent on insects, greatly affected by weather, The
overlap period of pollen and stigma activity is too short, and the seed germination rate is low under natural conditions,

which may be the key reasons for the endangerment of P. qinlingensis.
Key Words: Petrocosmea qinlingensis ;flowering ; breeding system ; visiting flower insects ; endangering mechanism
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1.2 STk
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ot BHE A B A T 0 2 04 AR R T A T BE LA I, MR 30 Dafni Al Maués'™ (95 35 8 FN G+ &2
B AESERE  WNGR AL [B] A6 =506 11 (709% WAL BRTT AL 25 GR H80KY ) (FFEE i I R AL ] 45, T 035 1A
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T 1% (w/v) MTT B (FREL0.1g MTT, %% T 10 mL Fe il 4509 5% FEMA P )  BHED S min J5 B TO62E B
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AER K B TASFIRIRR KI5 58 26 A 5 (6) FFAERT R MEIF 4% KR A7 7E Joml & AR50 . BERh A PR #E 20
S A6, T LSRR I FEFAERT | d 4T, B AR 25 0 . RSB, Z bk o SR U Baitah sE R
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A 2 JZUEARARE IR, INAGE M 25408 K , T 25°C R 240 P b A7 &R 0e . BB e 3 A FATE A,
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2 HRE5HH 200 -
21 TAEEI B A TR o |
Z2U 47 W AR REAE IR 7 AW 9 AU, B K mé 140
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8 AUK,0 HE 9 AR FANAIS. He, RILTiH Ty o
W T M B L R RS R % 122 o, [T 6 H—9 Ak 2 eof
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Fig.1 Changes in rainfall and flowering and fruiting stages in the

AL JR T 2 8 — e RF 22 12—15 d(n=20) , [A]—
Hikk BRI AR E RIS 1—2 d, AR — R ARt
[ AT A, AL 25 FF R R FE e 11,00 247, 52 RS
SEMA R I R 2 BT, B RS R AU AR AL f5

ZR U A W8 Ay MR P PR G R AL AR SR TR 55 €5, 5 A AR R S S TR, A (R | S AR AE AL I P T i
SR 9 Ze e, bR A W AR, IR 1 Fs, A0 2 EAR (13.48+1.31) mm, 8 76 {3 3 IR
(4.93+0.73) mm , ANF| T~ 5 HUEUHUH AR B B8 5 400 s fEAE K (41.75£8.39) mm (n=20) , 56 RLIME FH (L 52
B 2) s HEBUIN IR E SR SR A 0 B0 0 fE 5 2R 3630 SN s g i 2R B L 2 Wik

distribution of P. ginlingensis
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SRR, HHA TR R 05 S, RES A SO AL My # 3R B - 65 T IR 3 2L, NI B, BEAE 2 AR, 755 (2.97+
0.49) mm , fE253E VAT, TCF B PIBEIT 23 7 A i AR Ry (1 2) s ERE 1 B0, 755 (7.921.12) mm  fE 22 FI4E
R AEMR BT A 906 FE SR AL B AR ZS THESE , AR T F BB VR TERE Sk b 7 Z AL E D B8 .

teb A

1000 um - 1000 um i, : 1000pm

1000pum \ 20 mm

2 RISH IR TEEREFAT

Fig.2 Flower characteristics of P. ginlingensis

F1 FRAHENEBESSE (n=20)

Table 1 The flower morph parameters of P. ginlingensis

FHE F-H1H
S E/ mm Average fe/IMH BRME || AEFBZE/ mm Average I/ ME SNE]
Flower parameters value Minimum  Maximum || Flower parameters value Minimum  Maximum
(Mean+SE) (Mean+SE)
HRKJE Sepal length 3.67+0.47 3.09 4.58 AEHKJE Flower column length 5.43+0.90 3.26 6.65
YL Sepal width 1.42+0.17 1.09 1.67 WEES K Pistils length 7.92+1.12 4.68 9.52
FEFTIREE Flower tube depth 4.93+0.73 245 572 HEES TR RE Stamens height 2.97+0.49 225 4.07
AL 4% Corolla diameter 1348+131 1045 15.53 TFIEKSE Lower lip length 4.74+0.60 3.81 6.03
AEFT M EA% Diameter of the flower tube  5.46+0.82 4.16 7.02 FIEYERE Lower lip width 3.83:0.72 2,06 5.02
FJBKJE Upper lip length 4.2620.56 3.23 545 FHKJE Ovary length 1.990.53 1.02 2.84
LJBFERE Upper lip width 5.48+0.55 4.18 6.78 TR Ovary width 1.92+0.45 1.27 2.63
25K Anthers length 1.74£0.19 1.47 22 AEREK T Pedicel length 4175£839  32.00 64.84
FE3k B2 Stigma diameter 0.38+0.10 0.11 0.52 A Blade length 28.69+10.06  14.46 49.14
HESKTIE Capitals height 0.3120.12 0.15 0.58 HHSEEE Blade width 25344863  13.32 4231

2.2 AEMHIE I RIRE Sk T B2 AR

FESLAEAE 25 R T 2L HTEE B AT B2, O HZ i o, JC % 655 100 510 Fh 1 28 €0 28 TR 58 G S T in U L 35 7
JE B LA B AL, FEF AR 55 | KA R 55, nT B4 59, fE LG 55 4—6 RINAEL Qv (B 2
TREE (A, M B2, 5 7 KT R IF IR 180559, 56 9 RIGHE Sk A BB I 5 48 B sl 3 4 €0, 10 2K 25 hh 1 gk
T3, /0o BA TR (3R 2) o BETFAEREC G IMAER 6 1 548 3k vl B2 A b ka3 —#f 3R 0 e Tt s e B
R LS FETFAEEE 1 R IEZG R R IR, BB B = AR R T P, Ol 56.02% , BEAE AR 25754 AE T LSS 3
KNG 4 RAEKYIE 150 ik 5] 74.91%F1 82.86% , FEFFALER 5 K, ALk 1K BIWEAE 93.15% , 7ETFAEEE 6 KIT
TR, 255 9 REFAER TS 1 SR PR E 18.05% , lIG LTI A G J1 (£ 2) , DL 53R 400 nl #24 A
RS A A (ARSI, U 1—2 d, ARIT A 5E A28
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F2 FIGHWIRIEHTE N RAELTEE
Table 2 Pollen viability and stigma teachability of P. ginlingensis

\ FEk Wiz . Hesk ViZy)
. Mk i - ; - HL B - :
TFAE S5 ) 1) Stioma AT Tk TFAE S5 ) 1) Stiema AT W
Flowering Time/d ) g] ) Stigma Pollen Flowering Time/d §1€ Stigma Pollen
coler receptivity activity/ % color receptivity activity/ %

FFAE 1 K Flowering 1 d REA + 56.02 FFAE 6 K Flowering 6 d 0% ) et 60.36
JFAE 2 X Flowering 2 d g ++ 66.83 FF4E 7 R Flowering 7 d g i) ++ 44.23
FF4E 3 K Flowering 3 d g ++ 74.91 FF4E 8 K Flowering 8 d ®m ++ 31.12
FFiE 4 K Flowering 4 d READ +++ 82.86 JFE 9 K Flowering 9 d L +/— 18.05
FFAE 5 K Flowering 5 d W& . 93.15

AR S BT B+ Sk ELASCHR TT 20 ++-+ /s A Sk LI T 5244, +/ =/ A S LT 2k

2.3 AEMMIREREL (P/O) R ZRAZF6H(OCT)

ZRUA A W B AEAE YRRl 6183.32—9882.18 i, T~ 7745.34 Hi, AL IR B Ry 87—118 #4, T~ 99
Fe, AER IRER L 71.07—86.33, 31 77.92 , 4T 31.9—396.0 Z[d] , 4 Cruden X7 ALK IREE Hobn i | 1569 1
B R LA AN TS B AL E R RE (R 3) . FBIS AW T E R 240 13.48
mm,>6 mm, W{H A 3 ; MES e, FE L AE AR AR AT B v 42k W 05 M Sk i e TAEZY  FEZS [A] A7
TEREES  ANGESE i, WA R 153 OCI {H K 4; R HE Dafni MUARUE, HLEH R G W4 AL HEM, B4, FHAL

R3 TEMBEIRILE

Table 3 Pollen-ovule ratio

A5 HATEAEA R AR AR AL AER-HEEE L
Sequence number Pollen number per flower Ovule number per flower Pollen ovule ration
1 9882.18 118 83.75

2 7240.86 94 77.03

3 8257.92 99 83.41

4 6183.32 87 71.07

5 7337 91 80.63

6 7640.6 98 77.97

7 9755.68 113 86.33

8 7615.3 106 71.84

9 6441.38 88 73.20
10 7099.18 96 73.95
S35 Average value 7745.34 99 77.92

2.4 LR ELIASE R UTAEATS

TEZE IS A W FF A DR v B B 4 Fh i B a4 501 A s Z03% ok b 4 ( Lasioglossum albescens) % /N
WFE ( Paragus tibialis Fallen) KENE K f W W ( Chrysotoxum baphrus Walker ) FI BAHT7 £ WF 6 ( Episyrphus balteatus
De Geer) (&1 3) o FZIWR WK% 7 4K I 6 FH AT 40 09 1 12 44 1 28 06 A 1Y T i, T) I AN 5 b o 50308 % , B 4K
6] 16T T AL A% 2y, W R A Sk W B Bl AR L v, i 2 40 A8 24 M Ak 1) W] ) S e DR W S A8, R B T
WA BRAY IR R b K A RS R AR AL R AT RSB R IE A AR R, 3 R S Y
VIAEAT AR 260, B MR Ui BT 23 e 7E A0 IEDE ©BE 1—3 s JHh R 55 B SR, SR 5 IS TEALE
b SRR AL N T GOR B B AR5, [RIIREH] 2 A7 /2 R AT Al A6 By, A7) UL I D AR 42 Sk 3, 68 Sk 7 1 A6 0 422 Il
BN O AR TR ARy . W 2R DK B -4 D AE A 3y (2.78+0.61) IR/h, S35 T (P <0.05) HoAt 15
A6 B HL 1T 20 /N i A R A M i R D (O B 1) S R AR RN (0.51£0.30) IR /h , (0.69+0.27)
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/b FI(0.4720.24) W/ h( B 4) o il 220398 Jok Bk e 7 e A Fh 5 48 B9 s 8] B 5 T LA A 30 min, T A 177 48 B2 T
ViIAERIBS AL S 8 min, DA RZEIRFBW], il B PS5 (BRI A2 4B 15 B I Rl B

% 1 mni 3 mm
s i

B3 FRKEMIRHHEER

Fig.3 Insect visitors of P. ginlingensis

ZE U A W 4 U A B TR I TR Bl IS [A] 73 A6 7E 8:00—17:00, 7 E4F 9:00 Z AU AEE RV | B <R T+
L AE 11:00—13:00 B 5 AEE IBRAE L 78 1100 IR 2 B 6 R R B0 et | Bt 25 i fe] 43R <R
FEAR, VidE R IR0, B2 17.00 224y, Vidb R BRI 2k o 72 R U7 4635 8l E 22531 7 9:00—15:00,
TE 14.00 W2 (E 5) , UiE & BORIR D AN 12% , &

R VTAEFBCR G 1/13, F2 1 B T K 7 56 5 0 B e s0.
AR gy 2
25 EHA% wE 0

TSRS 1 R W], 2 SR I Y RIS T %“’ 20
(XFBE) 1551 80% , WAMEEIRERMCF I OL; 2EES4E £ 5 1] " c o
RIS HN 0, R EL B R FERRAE 2 ] R
i, R 2% M I A A 1 S AR A B 4 PR R 4 SR N s z = =
35% , HUCRAE JMEAREAS I AL 3R 25 90 RAUh 25%, 2 ¢ & by
VL ZRI4 17 MIME A (LT B AL 3 3B 2 A B IR 5 A X z & -
T ST 9 bR S 46 5 e S4B AL B 2% P 45 9234 Uikt Flower visiting inscct
K 75%F 60% , VLW Z2 05 47 W15 [ A6 T | S 46 77 4 REAH 4 FREHERANTEHEHRE

HARy, RS — SRR T ’%M,\E I 8¢ F 22 Fig4  Average flowering frequency of different flower visiting
Yo 11565 A IR A SRS R TE K et
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SHILG b BTt by it e R AL T AR T

2.6 FTHRIAR <

FOT % S0 B0 st AR | AN B AR O 2204 7 ) m |
YR TR RO 23.33% A TSAERM MBI OB B5 o)
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