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Abstract; Chinese sea buckthorn is a dioecious shrub with wind-pollinated flowers. This work aimed to study the influence
of flowering pattern on pollination, and the effect of pollination efficiency on fruit set percentage. During two successive
years, we observed flowering phenology and patterns, and investigated pollen viability, stigma receptivity, pollen-ovule
ratio (P/0) , and fruit set percentage. The results showed that the pollination period stretched from April 20 to May 10.
The blossom of a single flower could last 7 days, with a pollinating peak between the third and fifth day and the stigma-
receptive stage between the second and fourth or fifth day. The flowers were small, without corolla and appeared before the
leaves emerge. There were 2 sepals and 4 stamens in a male flower. When anther matured, two sepals split from both sides

to form a wind tunnel, which made pollen shed easily. The flowering pattern and characteristics were typically adapted for

wind pollination, with high pollen viability (70.8% ) and remarkably high pollen-ovule ratio (7 x10°). The distances of
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pollen dispersal were significantly influenced by wind speed and other environmental factors. The pollen dispersed 15 —25m
at a wind speed of less than 3m/s, and the distance could exceed 85m when the wind speed was higher than 3m/s. Extreme

bad weather could significantly reduce the efficiency of pollination and cause a low fruit set percentage.
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o = Y08 ( Hippophae rhamnoides L. ssp. sinensis Rousi) Jy#f 71 #} ¥0 1 ( Hippophae rhamniodes L. ) J& H)—
WA, HREVBRIRE R 80% Ll L, FEAH THFRRERTE, 28 18R, AR RN T E A
B AL RER I, X T AR A LU B B R R BTG L, X R AR 8 B3 B 7E BRARR 55 32 J& 3 i PR S8OE B O
SR, BB TR ISR R ARSI R B XUE Y B IE K H AR EEE L. B EY BN C A RAIES
G’ ek e ERe FEMRY S EHBI, HEREYE T EEER
B, BHIER B S AR R O R T AR MR WARGE R B SMA A K BUA R R B4 SR 1R 0L
ZFRR, AREGZEBEAR . Ak, AT TS TEERI H IR 28R s KO F 558 B, #RE o
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R E /S HEMPIERE
1 HEE5FZE
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A T LA BT IR P 5 PRGRIE 355 LU ), 7E B b i R X a0 A AR g e , A T T T4 [ e T3
PR3
1.2 B

AR FEIL BT

(B T HREXEL ERFEX P, L4 35°38" ~35°58", K4 103° 507 ~ 104°10", 3K 2450m
A, Rt SAR B, W, 4 FHRIR 3 ~7C, ERKE 450 ~622mm. %3 X & K LA FI R R
HE R, B LAt 8 £, MR AR D E R ES, WHEANEMY A, 2R BRIAE (Rosa
xanthina) \JZE(Ribes burgjense) W/ 8K, BRI E Y BUS REU AT, EE R THTRMER &
B,

(2)FE2 A T HAE HERR BN S EMTRBIX 3832 1, Jb 4 34°55" , 7R 4 102°53 ' ¥4k 2850m A4,
Hm R4, B R EREAR, A FYRIE 2CESL , B A FRE - 10CESA , BRARIE 12C AR ; 5
Bk B 560mm ; 4E-F-HMERT IR BE 65% » VB H A KA WA, BHOR 310, 5 W A4 WE YA B0
(Salis matsudana ) . 8 ¥ /)N B¢ ( Berberis diaphana ) | 5¢ 7 55 2% 3§ ( Spiraea mongolica ) | 41 4¢ 7. & ( Lonicera
rupicola) \BEBLAE (Sibiraea angustata) 5§ ,J& TR WYX o AU E Y BUERE U A A Y B 5 R
BR, AR T HATRINEM 5, FEATES, KA FERB B T RS LR,

1.3 BRF®
T 2003.,2004 4R 3%4E 2a 7EREM 1 3o E U FFAEZURE A RAE B S BRBE B HEAT T R0 s 20 M3t 2 e
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MIFETFIGIC Tt ] : O2pk 5% LT R TF B0 ; @2tk 50% LA EAETFH N BB @40 F 2tk 10%
HIZEAVEFT OV AR . BRAF B 3 K, B, IERAETTBURES B BUH B O RS
1.3.2 ZEM¥E 3 B A FRAEE 3G AT 2 M A il

BT AR SR H E YD RR BB TP AR B B A%, 8 [ L 2k 3 , 20 S B AR 38 B AR BRI R AL A A M A Ay S
Bobipt, #8 2.4.6.8.,10,12.22 24h i[RI B BRAEN , A TTC U Wk I € A R i 6] B 9y AE M0 ) 5 B kbl
RIEARFE N EEMERHER , TR EE R

PR = Bﬁkﬁﬁ%ﬁfﬁﬁ X 100%

AR R AL AT sk T B
1.3.3 KRB IREER

ABTFEH E YRR ek i 2003 2004 4R ESEPAEEREH 1 SRR PAR A 354K 0.5,10,15.,20m 41
1B S, A MLkl B BRI $5R o8 B A4 AT R . ZEMXUE 77 AR fr 100m 3%, B AR 3 J, —
AT A 300 s HAM & A A A 20m o, B B4 3 A, BT 3R A 180 Ao BMIKEURAEZE P HIAE
¥, RAEIEIRS g Ah (LI 12h) | (5] o ARG SO 8 JXGEE , P RBE T R 3 Y 38 M H JRGR BE F 3R 4k . BB 3R
YR Ja, B9 10 x A48 40 x B9 BRI MRS
1.3.4 HERIER-RRZR LG

P70 WA N EERABRITE R R R IR LIRS A . 72 2 AIRE DL 5 AR AR 2 BOHERR FIMERR , 72 58
AHERRFTMERRBESLEERL S MK 10em By 1 SFAERUAR, 0 G H BRSO B & BB 8. FIEA 1
B EA 20 MEIERF , &8 211 RMEE P3RS BA 16 HEIERF , &7 81 Ml FEDLIER 10 SR
FFHHAE , B E T FAA BER P, B Ll s, BUT — R 8 — 782, I HCL K% 25 BE vk K 24 B, il A
2ml ZEHy BFEW, B HERE AR B 0. Olml, i, BAMEE T ik, EE 5 WK, BUFRSIEORUAEZ R, 18 i BoRrit
HAEK B . BUMEAETE AR 6E T RIS R0 TT 0 B2, AR MRBR O 1o X R L MERR B A b M TR B
B, oML RE B BT HER 1 O P/O L,
1.3.5 AFEEHEI T 4L RERN

20032004 4E FELEPIAFFERE L 2 PORIPT P R BE R, — N BHER D ,— M EHER2) . W
ANJETE PR A TT AR BOREAR , FBRERAE IR (Sem x 10em) Fl(Sem x 15em) B/NGR, BAEMETERIIEST , 75
FETTH BEAT N 828y , 2 N8B 7 S rp S a0, TR — MERR A (R HERR 528 , A TR ME AR S (] — HEAR 280, 55
HARBRIROL T BIGE LR AEAT ILE
2 BRSW
2.1 FEVPBIERMRIE XTI R ME
2.1.1 FEUBEEL X MR HRIR

FEUBOY MR AR, FE(2)4 2k ~9(16) o, B E T S A LB EHR, SE A M2 A R T 257
HIFERFIR, BB 2 2 ~3mm, FLE5E , AR

HEFE R 2 N E R A 4 AR AL 1B IR 5 MERE , BB P RY 1 NS AT B IR s B MR R , 2
BRI, IR B s R A TR b, R, KR 1.2 ~ 1. S FEZH ZERREAE 2 U5 E X4, 55 2
KEEREA, TELRAN, B B TE B89 HAGE RO, T2 B I B9 KGR, 26 e 2 5 o XU g 4E 24 i
HH .

WA AR E AR, EASHERS, b RENAEH, TinR 2 M BERENER, 7
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AEE BRI EZER BT EERRARBREEE . MEE/MURE T 5 FEREAE 3 M8 m, 75
B DB,
2.1.2 FEUBREEH KRNI R

HEYBRE TR ER 1 4 AT, M2 55 A RA. BRERAN—A. F—8 EREsIT
TEO Fr R REHLE , {BAE [ —FEFP o g 1) TR T 00 72 Rl — Bk b, IR B BUARSETTAE , T IRBIREE s [Fl —JE 3
I FRTET A 22 P BA TR 4R BT TFAE 1 ~2d, IRM IR0 S B (R 1) B LR Mgk R A (R 2) 3R 3 ~4d JTE;5
I, o E BT YRR R ERER, LR R AR

MR T BEE , B KT8 HaE R FEE EANR B B G, IR, Z A B E
HIGEEHRTT, EAETT UG R 2 ~ 3d 1, REERWE K, FETLXAIMEOL T , FEM0it th 720 T B 52 T HEE RIS,
—BA X sh, K& Bk AT AAEE AR B B 5 B A AR B &, R R T 53, B
TRERRTT , R aOR SR . 7EAEMr SR AR P, B B 3 R R 3,  E U R 768
FE ATE Ry IS Rl B A 26 HY

WERE R AERETEAE S RS, S T AN, FEEMAAE RBWEH, KB 056, KA 2 mm (LK =4
KRB, ZEEMNAF, TR 1 ~2d k2 w6, BRI A, N R ERE, BRI &
B, AR USSR B AR B 6 RE, RARE,
2.2 TEME 1 B R FRAAE KT 2 A
2.2.1 FEMEH BHRER

o E UBRAE B 5 ) B A B B R FRAE R VA R R D 10% B3R B R BB KA (R 1) o

®1 PEDPHRFREAEHHEANHEZE(%)

Table1l Pollen viability and pollen germination ratio of H. rhamnoides L. ssp. sinensis in different flowering stage

I H Ttem ﬁﬁeﬁng stage 2h 4h 6h 8h 10h 12h 22h 24h ;E‘fl
HE S ¥0#EH] Initial flowering stage 38.8 40.1 46.5 45.8 50.2 52 78.6 66.5 52.3
Pollen viability 6 H] Vigorous florescence 55.6 60.6 65.4 68.8 73 74.3 89 79.3 70.8
B ER ¥0#EH] Initial flowering stage 28.1 33 37.2 37 38.4 41.3 51.8 48 39.4
Pollen germination ratio  B%#EH] Vigorous florescence 43.6 52.7 56.8 59.3 60.9 61.2 66.9 59.8 57.5

2.2.2 HEKH RN

I ESEPAF R IR B, o E B RAE RFE TR SR A R A S | EE 25 2 ~4(HK S K,
HRHESROEGER, R RS S WBEE M6 5 ~6 K, LB OAR, S AW ME B =, 57
R, HAERRG, RIUAZSENMYIERE(R2),

2.3 M RIEIRIEE £2 WEDPROESLTRE
2.3.1 ':P E‘%ﬁﬁw%ﬁigiﬁ @%_l?ﬁw*nﬁ% Table 2 Stigma receptivity of H. rhamnoides L. ssp. sinensis
R A [B] Time (h) FESK A BEBH: Stigma receptivity
Sk R, HE DRI R IR IR K ” ,
SRAFEE R WEE R, LHEHRRE, EHR 48 +
BRI 480001x AL 1 K, FIAESF, B 25 ZE A0 5 o
FXHRE R T 60% WA X , AR FFIE 120 + o4/
232 HEPHEREHTE s .-
( 1 ) ,f'g%é}ﬁ ﬂ - 8L A BT £ % means stigma have no receptivity; + F55: %k

HEVBAABRHEHE 1 X, NELEBMMIT  Ba1#H means stigna have receptivity; + + 355 %k B A 8 b
ZE ’ ?EIE:\‘EP ':P ligl %ﬁw%ﬁﬁﬁ/}\ H % 3 %i&/\'f?% means stigma have strong receptivity
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B, %83 REWIIEAENE, 56 6 REUBHRIBINEREI R (B 1), FEUBER—BY
—RZR R (k) KA 3d, I REXE R & BB R METEAE I 52 R B2l , BATR
FHESTERFEELR, BSEREF KT HBEERR AL

£3 2003 ~2004 FHEDHAZBIEESEFSHETHRR
Table 3 The main ecological factors and pollination status of H. rhamnoides L. ssp. sinensis in 2003 ~ 2004
IR HERHEEE EREEEY: 4

44 izl Average Relative Sunlight KRR FFEERIR
. 1 . . Weather A
Year Flowering stage temperature humidity intension b Flowering status
status
(¢ (%) (Ix)

BIXR E oy iR iV

2003 First day 18.3 45 32000 Cloudy Flowering little pollination
H2R e} e, KB HG
Second day 20.1 38 50000 Fine Flowering more pollination
%,3 x 21.5 30 52000 B% Tk ’*iﬁ% I~
Third day Fine Flowering more pollination
5K 23 30 58000 B% Ik ’ﬁiﬁ% .
Four day Fine Flowering more pollination
B5R £= e, KB HG
Fifth day 19.6 i 48000 Cloudy Flowering more pollination
BEXR AR iR iV
Sixth day 17.5 60 6000 Overcast and rainy Flowering little pollination
BIR il AFTHE
Seventh day 15 100 4500 Rain Not flowering
BIXR E oy iR iV

2004 First day 17.3 43 30000 Cloudy Flowering little pollination
BIXR E oy iR iV
First day 18.3 40 32000 Cloudy Flowering little pollination
IR e} e, KB HG
Third day 2.5 32 50000 Fine Flowering more pollination
Hax 23 30 55000 B% Tk ’.jtiﬁi% -
Four day Fine Flowering more pollination
BSR AR iR iV
Fifthly day 18.5 65 6000 Overcast and rainy Flowering little pollination
BEXR E oy iR iV
Sixth day 19 45 28000 Cloudy Flowering little pollination
TR — iR iV
Seventh day 18 43 6000 £ Cloudy Flowering little pollination

(2) &4 BHER

B 2 Rt Bl — K o F WA BRI . 2S5 E UL 5 B R 2 0 32 XU HE X B
FREREIE, H—RERTENE3 ~4 X, (5 1.2 H)7:30 MREAE,11:30 LU XE BT, &S
FIEXFRHAER, HRBERS, R BSPFHBRERA,11:30 ~15:30 BERS. EANRESEAR
Ko WNEBHERN HHERE, TEY BN ERA 11:30 ~15:30 &K, WS T, 2K H B 1 LUS FRZEE
¥, 15:00 LS ZEHT TR, B EYBIENERERFERMKM KT, B, EnEhniEESLETF
R XGE, H BEREFREX P EYBMRR BN G AR, X2 BN, X Y
BRR BB MBS

(3) MY BHBEE RS

PR INEE R B , P E VBRI R B 52 XU & XGRS mB K. AN, K2 EH
HBAIARTE 10m ~25m &b (BRI, B XA F] 3.5 m/s B, Bim AR BIEE B K R 85m DISME3 . B 3
FRT 2003 SEAERA N ZEIR XU T AE M B AE SR EE RS . e B — /DR P R R FE — RAFE B B M EHE, £1 XA

hitp : //www. ecologica. cn



6 3

BRI & BEDBREIT R B R B R A 2523

LR T HRE 3 W RERHEAS 2 K, HRKHE, 26 6 KU H T T HRIKERER

600
500
400
300
200

BIAer =
Pollen quantity (grain/cm?)

|

B5m BI10m OI5m @20m ®@25m & 30m

[ eIV
W O
T 1

b2
<
T

,_a
=
T
Setetetetetetee N

R

gk
Pollen quantity (grain)
T

R R R

52

%

100 ]
0 |—] I I I I |_| I I £ ‘
04-29  04-30  05-01 05-02 05-03 05-04 0505
H #1 Date TURER ] Sampling time
1 PEYBITER SR R B2 sPEYBREEA#E
Fig.1 Change of amount of pollen grain scatteration of H. rhamnoides Fig.2 Daily change of pollination of H. rhamnoides L. ssp. sinensis

L. ssp. sinensis in flowering stage
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Fig.3 The distance of pollination of H. rhamnoides L. ssp. sinensis in wind direct
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2.4 EM-IEBRHL(P/O 1)

AR , o EWBNEEM B2 67549 i, IERRECN 1,5 T TR UMMk 5 Mk R BEAE B v /NEBG
HAI(211:81) ,P/O HAE R, B REAEREE"
2.5 HEVPBRS TR LR

TEREN 2 , B TS B4R E Y B A REIB IR 250K ,2003 £ RS E#,2004 EESE T THRE,
SERNT SO HATIRERIEY, SLREHR R, NF4 TUBH, F—FER, B 1 BRDHINESE
RRTRRE2; F—BRN, A TEM IS SRS T ARNNELR, ETER—BRN, A—ERER
[ Mk S5 LA R M ) — Mok 52y, LA SR ek, 32 4 il T LUE Y, R —4R15, 76 AR BEMPR
AT BRI NELERESHER 2K 0MEL A, XSEMRAKBEGES X, SBRE2 ML, B
£ F BRI, S HEFE R, B R T8

F4 FEAEHHEATHEDRYLELE
Table 4 The seed set in different pollination of H. rhamnoides L. ssp. Sinensis

£} Year 2003 2004
JE#¥ Population 1 2 1 2
B HASE ALILBR BRSR A8k AL8H A8k BA8R ANTLEH
Treatment Free Hand Free Hand Free Hand Free Hand
reatmen pollination pollination pollination pollination pollination pollination pollination pollination
ZESL 2R Seed set( % ) 82.7 83.6 72.3 83 17 51.4 6.8 50
3 g

TE L KA B B AL BRARAE S - TEMPRL B BE R Y BOFA R SK SR & , A M R BT 25k
M BBOR, TR T B MBI . ZRRHEY) R i R AR 1 URAE I S — 260, B A ARV 2%
S KR BRYERME T BRI B T — R E B RIS I A Y R - EAE RO 45 H LA R R, ey
2 AMESRIE RIS A 4 ANERE R, ARG, B ANEHEERTT, R UNIR M 414 s R B B7E
#r,P/0 HR B9 SEM AF AT EUH SRR B A Y BELAS s RS R R, TR 2 R 2 TP AR B s X
MERTAERGHRIE T M E R, R, 7B A B U BRI TS 5 Fig R 2R 5153 70. 8%
M 57.5% , UiBA o E R IGE MBI SR , i 2R 8 357 A T Fa i Rl B 22 AR

FERMLIAE BA T J BB E B R AL KA B A /8, RAERZIEM BB B L 7B Bl 4
FHLT BRI, R RIS RN KA TR N KR EH SR, TREWRETEAR B
Fote B o h B BRI AR R R SRR, AL T HUR A SRR o0 2B, RSB A 3k 4
S ,2 ~3d AR TEIE T R B R, B TR AN K BREERS B 2Bk UM I i R AR B B BT
TE BRAGT , FEUBE RTS8 4d 274 , Bk T PR R I R -5 AL A0 e, B A R B I 18]
EZMEACARITEN , SERREE R . LR, AR BRI 1B T 824, SE U AB O T BRI R . 5540, 4
3KV 524 T S 18] B B AR AR -4 At TR AR BRI el v [ VDRI Py B S 2.

R YR RE BT BT BB B, e MR EXRE E . ML P BRI G BRIE 32, Hp 45k
R BRI R R AE MR R T M R T o SRR R R Z I E R, WA P 4, X s 2
B R KU KSR IR A R RIRE SRR RS EESEE Y PEUBRR BRI
B BEZ 2SN SR AR, E RN R A, REER R Z IR SR ERERIIN, &
RPEYBEMERERE4 ATAS A LA, —RER T, ENHE, Lk KRR IERE, KRS
M, MO8, E Tk, A BB ZHIERE T ESH RN RN E R EmAR, FLRaiim, B2
RK L RATRRE W SABAR AR b E YR R B RAR O, 3B A BT SE I L B R M A i, Ay S R
15, G5 SR RBEZ P AL T B sh AR 35T i P B UM B T 18 DL IX b A 35 B A SR e, PP 1 A A
B LU T , AR BROCR B SC Bl M B IR I, 358 TR SRR R AT To R A IR G Rp AP AR B9 Tk SR SR, 3X
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