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A study on the pollination compatibility of different cultivars of Prunus

salicinaxarmeniaca with different pollenizers

WEI Yajun', XU Yeyong™, FENG Beibei', LI Wenwen', WANG Ming’, YANG Hongli®, NIU Yingying', LI-
AO Kang'

(‘Featured Fruit Tree Research Center, Xinjiang Agricultural University, Urumgi 830052, Xinjiang, China; Xinjiang Academy of Forestry, Ji-
amu Test Station, Wensu 843100, Xinjiang, China)

Abstract: [Objective ] The study investigated pollination compatibility of different cultivars of Prunus sal-
icinaXarmeniaca with different pollen sources in order to select suitable pollinizer varieties and to provide
reference for reasonable arrangement of pollinizers for cultivation. [ Methods ] Three cultivars of P. salici-
naXarmeniaca were used as female parents, and one cultivar of Chinese plum, one cultivar of P. domestica
L. and two cultivars of apricot as male parent. The pollen quantity and pollen viability of the tested culti-
vars were examined before cross pollinations were carried out and fruit set in the three cultivars of P. salic-
inaXarmeniaca after self-pollination, cross—pollination with the pollens of the above—mentioned parents
and open pollination was recorded. At 6, 8, 10, 12, 24, 48, 72, 96, 120 and 144 h after pollination, pollen
tube growth in the FAA—fixed styles was observed, and the compatibility of different pollination combina-
tions was compared. [ Results ] The average pollen quantity in a single flower of all the tested cultivars was
1 120 000 grains per flower and that the average pollen viability was 31.9%. The highest pollen quantity
per flower was found in ‘Saimaiti’ with 2 810 000 grains per flower and the lowest was in ‘Niishen’ with
only 370 000 grains per flower. Among the three cultivars of P. salicinaXarmeniaca, ‘Konglongdan’ had
the largest pollen quantity (960 000 grains per flower), while ‘Fengweihuanghou’ had the fewest (560 000
grains per flower). However, pollen viability of ‘Fengweihuanghou’ was the highest (65.1%), and that of

‘Weidi’ was the lowest with only 3.3%. Self-pollination in the three cultivars of P. salicinaXarmeniaca
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generated an extremely low fruit set, which was 0 in ‘Fengweihuanghou’ and ‘Weidi’ 2.16% in ‘Kon-
glongdan’. Therefore, the three cultivars of P. salicinaX armeniaca were self—incompatible. There were
some differences in fruit set among different pollination combinations. Open pollination of ‘Fengweihuang-
hou’ produced a fruit set rate of 6.72%. Fruit set rate in ‘Fengweihuanghou’ X ‘ Konglongdan’ and ‘Feng-
weihuanghou’ X ‘Meilili” was 3.33% and 2.62%, respectively, and it was 0 in the cases of ‘Fengweihuang-
hou’ X ‘Weidi” and ‘Fengweihuanghou’ X ‘Niishen’. The fruit set rate in open pollination of ‘Konglong-
dan’ was 8.52%, which was the highest among the three cultivars of P. salicinaXarmeniaca. Fruit set rate
in ‘Konglongdan’ X ‘Meilili’, ‘Konglongdan’ X ‘Niishen’ and ‘Konglongdan’ x ‘Jianali’ was 8.87%,
13.86% and 0.41%, respectively. Open pollination in ‘Weidi’ generated a fruit set rate of 4.31%, and the
fruit set rate in ‘Weidi’ X ‘Konglongdan’, ‘Weidi’ X ‘Meilii’ and ‘Weidi’ X ‘Jianali’ was 7.28%, 6.25%
and 1.38%, respectively. In the pistils of the three cultivars of P. salicinaXarmeniaca as the female parent,
the pollens from different parents began to germinate 10 h after pollination, and the pollen tubes of some
cultivars reached the base of the style 120 h after pollination. There were differences in processes of pol-
len germination and pollen tube growth among different cultivars. The pollen tube of some cultivars never
reached the base of style. Some of the pollen tubes in the case of ‘Fengweihuanghou’ X ‘Konglongdan’
had grown to the base of the style 72 h after pollination, and the ratio of the pollen tubes that reached the
base of the style 96 h after pollination was 80%, but the pollen tubes in the case of ‘Fengweihuanghou’ X
‘Weidi’ and ‘Fengweihuanghou’ X ‘Jianali’ failed to reach the base of the style. The pollen tubes in
‘Konglongdan’ X ‘Saimaiti’ had reached the base of the style 48 h after pollination, and the ratio of the
pollen tubes in ‘Konglongdan’ x ‘Niishen’ reached the base of the style 72 h after pollination was 60%,
but those in the cases of ‘Konglongdan’x‘Weidi’ and ‘Konglongdan’x ‘Meilili’ never reached the base
of the style. The pollen tubes in ‘Weidi’ X ‘Fengweihuanghou’, ‘Weidi’ X ‘Jianali’ and ‘Weidi’ X
‘Saimaiti’ grew vigorously and entered the base of the style 72 h after pollination, with a percentage of
the pollen tubes entered the ovule 144 h after pollination of 100%. However, the pollen tube of ‘Weidi’ X
‘Meilili” and ‘Weidi’x ‘Niishen’ failed to reach the base of style. [ Conclusion ] The pollen of ‘Konglong-
dan’ is more highly compatible with ‘Fengweihuanghou’ than the other pollen sources studied. Both of
them and ‘Saimaiti’ are suitable pollinizers for ‘Weidi’. The pollination compatibility between ‘Fengwei-
huanghou’ and two cultivars of apricot is weak. ‘Meilili’ and ‘Niishen’ are suitable as the pollen suppli-
ers for ‘Fengweihuanghou’ and ‘Konglongdan’, but not suitable ‘Weidi’. The pollen viability of ‘Wei-
di’ is very low with poor compatibility with P. salicinaXarmeniaca cultivars, and therefore it is not a suit-
able pollinizer.

Key words: Prunus salicinaXarmeniaca; Pollination; Compatibility; Fruit setting percentage
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Table 1 Comparison of pollen quantity and pollen viability

of different pollen sources

AER T HRE/AE)

fiFl Pollen quantity/ LRI 2

. R
Cultivar (Ten thousand grains per flower) Pollen viability/%
KR 2 S5 56.21+4.46 cdCD 65.1+3.1 aA
Fengweihuanghou
Ry & 96.28+26.16 ¢C. 35.5+1.1 bB
Konglongdan
R 57.99+12.39 ¢dCD 33£1.6eD
Weidi
AL 197.72+10.60 bB 35.1+2.2 bB
Jianali
FELAR 280.75+18.64 aA 24.1+2.8 dD
Saimaiti
ESES 58.46+7.05 cdCD 32.8+1.7 beB
Meilili
pegil 36.59+6.21 dD 27.2+0.6 ¢dBC
Niishen
7. b
Rl 112.00 31.9
Average

T [ — 2 AR [l NG 7 B2k oR 22 57 .35 (P<0.05) , AN RS 7
HFORZERM D (P<0.01).

Note: Different small letters in the same column represent significant
differences at P<0.05, different capital letters represent significant differ-
ences at P<0.01.
Wi N s

2.1.2 PR Bl ) -2 AE R

R 31.9% , Z2 55 5 B A8 B B & R R 20%~40% , H:
HAT 40 SR R T 3 A 2R LRI Y
FENT T 5 2% < WAt LAAIN ) g T YA, 3 ) 22
SR, g R R KR RS,
65.1%, T “ WY " HAERT I & A 3.3% , Ul B HAE
F TG FIARAR s A3 1 2 A5 SR AR R i % 1 2
AZERA ARG T  RR RS R R (£ 1),
22 AEFH &I EEZH R R R

221 RREFSA AL LR ELE 3R
ZE AN T AR R B AR R 0~39% , FHor ¢ JRUbR
LR MR B AR BRI, B 0, RV Y
F A A SRR, T 2.16% (K 2) o
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Table 2 Comparison of fruit set from self—pollination in

three cultivars of Prunus salicinaxarmeniaca

i WAE | BRH R

i} . . . .
. Flower Fruit-setting Fruit-setting
Cultivar

number number rate/%

WU 5 249 0 0
Fengweihuanghou

Ropik 231 5 2.16
Konglongdan

WAt 200 0 0

Weidi
222 FRREZAFAP A Kok 257 AR FE 4 Hh

DL R 25 A REAS 52 A AR S A e R )5 52
FHAR AR SE R 3 R . SR A B
AR 1.99% , C WK S5 SR 1 A K i
1, M 6.72%, R ELJG < RUp R L KUK B x
CSENZE 2 AN A I A SRR R T g AR R
WS B IE H R LG 5 A AL G 1 A SR 3R 1
T, Hodr, KUK 25 xR KUK 2
Ja X L AR SRR R 0,

223 KRR H AN BRREE AREGHAm L
R AR B2 DA AR S Ge it L
AR (RK3) . ITARMAS T L RRR
5.20% , 5 A AR SRR R 22 SRR, RBVURER T BAR
P A SR FNLL 2422 A R ACA B 2 5 1 A
R TPE, ks TH AR ny e LR, 1
HCRUR TR X bl A SRR A, M 13.86% , iX 4K
W Zepi ATAE S RYR AR A A FLf R R 4 A
[ Ak AR T 344, U HE R x AR
AR x SR A R RARAR, ALK
0.41% .1.01% , UtHHIX 2 A5 i AP 5 BUR 2R 19440
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Table 3 Comparison of the fruit set in three
cultivars of Prunus salicinaxarmeniaca after

pollinated with different pollinizers

UFS QES

Flower Fruit—set—

LR
Fruit-set—

A A

Female parent Male parent

number ting number ting rate/%

A R=Y5 PO A = 210 7 3.33
Fengweihuanghou Konglongdan
Rt 204 0 0.00
Weidi
ERIT) 224 2 0.89
Jianali
FEL A2 289 1 0.35
Saimaiti
FMZE 229 6 2.62
Meilili
L 214 0 0.00
Niishen
EpIS 225 253 17 6.72
Natural pollination
e U 2 S 269 7 2.60
Konglongdan Fengweihuanghou
IRt 262 3 1.15
Weidi
LB 242 1 0.41
Jianali
FELAR 298 3 1.01
Saimaiti
Rk 282 25 8.87
Meilili
L 267 37 13.86
Niishen
H IRy 270 23 8.52
Natural pollination
R Rk BL 5 229 5 2.18
Weidi Fengweihuanghou
i 261 19 7.28
Konglongdan
ES U 217 3 1.38
Jianali
TR 206 11 5.34
Saimaiti
Pk 240 15 6.25
Meilili
o 231 8 3.46
Niishen
H AR 209 9 4.31
Natural pollination
SRR 2
224 RREEA AP ok AREG 0 K

Wyl G Ak R 22 g R H R T AR A e
5 10 Ak SRR C S R A o b R v A AR
B, B AR A 4.31%, Hdb g 3404%

KL A R A SRR T, S RAE xR R )
Ap BRI, R 7.28% , S SR MR I R AL G
CBRA xSRI AR A R R AR R R, N 6.25%
H R x AT Y AR SRR, U 1.38%, Ut
YRR AN EAE R BRAT R R (R 3) .
23 EMEMIHEZFEHRE MK

23.1 AR e Kok 257 4k LR
R BT R X RARR SR AE R E < X
R L5 A Sk BN R AR K O BEAE K A IO AP R R
TIEE , it 45 R Lk 4. ko hfa, HA KR &
J5 7 H B AR S FEEAR AR T IR TR BEAC K S R 1m
B A, A A (5R Lot A0 ek Y AE 320
12hJ5 A% . KREFOCAR FFAERFERZHR 72 h
J& AERYE B3R KR B 5 ALY 1/3 4b, #21“ £ER
i AEH e, AR A A SR AEAE 1/3 b LRt
H40% ., TEFZH 96 him, ‘R A 80% ALk T
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SEHE LN IAER RS 120 h 5 213k ¢ KUK
B BRI R BN 144 W5 Loph IAERE B
IR T AEAEIEER , W AEWE AR A R H AT
AEFERY 173 4b s el i RO B SEm s IAEN S5
R S5 SR AR R

232 RRAEH AL BB AL LRILH
BRI N RE R XTSRS TR
HHk BRIV AE K B BOAE R AP SRR A T 0
BOER (RS EW , ZHoha, HA BIRE H
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A TER K 8 h e 7E e 8 M Sk R A # & 5 i
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¥ 48 h e i e BA AT L. Bk 72 h ), RUBR
BLJE RN M BESE R A A Bk A e A
AT 172 40,1 22 A7 60% A6HE T ALK 45 7
I B B GR AR AT L . B2 96 h )5 , KB 4r 524
i P AE R A B 5K R AR AR A SRR (18 2) 524
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Table 4 Processes of germination and pollen tube growth of pollens from different male parentsin ‘Fengweihuanghou’ styles

AERP IR AERY A FNIE AL AR HER Percentage of styles/%
Pollen source  Pollen tube length in style 6h Sh 10h 12h  24h 48h 72h  96h 120h 144 h
KUk 5L J5 A Wi % No germination 80 90 60 50 50 50 40 60 60 50
Fengweihuang~ T % Germination on the surface
hou 1/3 4E4E The 1/3 location of style 20 10 40 50 30 50 50 10 20 30
1/2 4643 The 1/2 location of style 10 10 20 20 20
AEAEFEER The base of style 10 10
s KW & No germination 100 100 60 90 100 70 20 10 10 60
Konglongdan ZFZTH W & Germination on the surface 40 10 30 40 10
1/3 4644 The 1/3 location of style 10 10 30 10
1/2 464 The 1/2 location of style 20 10 10
AEHEFEES The base of style 10 80 40 20
RIS A Wi & No germination 100 100 100 70 60 80 70 80 90 60
Weidi N A & Germination on the surface 30 40 20 20
1/3 4643 The 1/3 location of style 30 10 20
1/2 4644 The 1/2 location of style 20
AEATEHET The base of style
FELR KW % No germination 100 100 100 90 80 80 20 60 80 60
Jianali Z21H W % Germination on the surface 10 20 20 40 20 10 20
1/3 64 The 1/3 location of style 40 20 10 20
1/2 4643 The 1/2 location of style
AEAEHEHE The base of style
FELP Kb % No germination 70 90 60 90 40 70 80 40 40 60
Saimaiti R & Germination on the surface 30 10 40 10 60 10 40 10 30
1/3 464 The 1/3 location of style 20 20 20
1/2 464+ The 1/2 location of style 10
FEHEFLES The base of style 40 10
B[R K % No germination 100 100 80 80 60 90 70 90 70 80
Meilili ZEM 4 & Germination on the surface 20 20 40 10 10 10
1/3 4643 The 1/3 location of style 30
1/2 4643 The 1/2 location of style 10
FEAEFEH The base of style 20 10
7 H1 % No germination 100 100 100 100 60 70 70 90 60 80
Niishen ZTHi i % Germination on the surface 40 30 30 10 30
1/34£#E The 1/3 location of style 10
1/2 4643 The 1/2 location of style 10
AEREFEAR The base of style 10

A FZH 10 h JRAERITERE LRI 5 B. 5205 72 h JRAERV S EIRAERE 173 4bsC. 820 72 h JEAER AT ZAEAE 12 4D, #5285 96 h J5 AR ¥
FBAEAE IR, T AN
A. Pollen starting to germinate 10 h after pollination; B. Pollen tube reached the 1/3 location of style 72 h after pollination; C. Pollen tube reached the
1/2 location of style 72 h after pollination; D. Pollen tube reached the base of style and entered the ovule 96 h after pollination.
E1 ‘BEEREHME XNKRER Lk EEEREMERKHRE

Fig. 1 The processes of germination and pollen tube growth of ‘Konglongdan’ pollens in ‘Fengweihuanghou’ styles
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Table 5 Processes of germination and pollen tube growth of pollens from different male parents in ‘Konglongdan’ styles

TER IR vk btV AEHE FE R Percentage of styles/%

Pollen source Pollen tube length in style 6h 8h 10h 12h 24h 48h 72h 96h 120h 144 h

2 e K % No germination 90 90 60 70 30 20 40 50 50 40

Konglongdan FRI i & Germination on the surface 10 10 40 30 10 70 30 10 40 50
1/3 4643 The 1/3 location of style 60 10 30 40 10 10

1/2 4644 The 1/2 location of style
AEFEFLER The base of style

U 25 K % No germination 100 100 50 90 70 60 40 50 70

Fengweihuanghou ZET A & Germination on the surface 50 10 30 30 10 10 10
1/3 4641 The 1/3 location of style 10 10 50 40 10
1/2 4643 The 1/2 location of style 40 20 10
AL The base of style 20 10

TR Wi % No germination 100 100 100 100 100 90 80 80 90 90

Weidi F Wi % Germination on the surface 10 20 2 10 10

1/3 464 The 1/3 location of style
1/2 4£4E The 1/2 location of style
AEHEFLTS The base of style

FELIR K % No germination 100 100 100 90 80 80 60 30 60
Jianali FMIH & Germination on the surface 10 20 20
1/3 4644 The 1/3 location of style 20 20 30 10 10
1/2 4643 The 1/2 location of style 20 20 20
FEAEHEEE The base of style 20 30 50
TELAR A % No germination 100 90 90 80 80 40 20 50 30 30
Saimaiti FRTA i & Germination on the surface 10 10 20 20 20
1/3 4643 The 1/3 location of style 30 40 20 10 10
1/2 4643 The 1/2 location of style 10 20 10
AEAEFLER The base of style 10 30 10 60 50
BRI Al % No germination 100 100 90 100 80 60 50 20 70 60
Meilili ZET #f & Germination on the surface 10 20 10 10 50 20
1/3 464+ The 1/3 location of style 30 40 30 10
1/2 4643 The 1/2 location of style 30 10
AT The base of style
Erail Wi % No germination 100 90 60 30 70 50 10 20 50 60
Niishen FIM W1 % Germination on the surface 00 40 70 30 10
1/3 464 The 1/3 location of style 40 30 40 30 20
1/2 464F The 1/2 location of style 30
AEHEHET The base of style 60 10 20 20

A B8 10 h JEAEMEAL SRR & s B. 20y 48 h LM A BIATERE 1/3 Ak C. B288 72 h JGAEMYE BA6AE 172 4b;D. £285 96 h J5 16
FIRAEAEFERR, I AR
A. Pollen starting to germinate 10 h after pollination; B. Pollen tube penetrating to 1/3 location of the style 48 h after pollination; C. Pollen tube
reached the middle of the style 72 h after pollination; D. Pollen tube reached the base of style and entered the ovule 96 h after pollination.
B2 ‘KREREEHE BLEE HL EHLRIENEMKIHEE

Fig. 2 The processes of germination and pollen tube growth of ‘Fengweihuanghou’ pollensin ‘Konglongdan’ styles
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Table 6 The processes of germination and pollen tube growth of pollens from different male parents in

‘Weidi’ styles

AERYIR ALY B TR AL

AEFE L2 Percentage of styles/%

Pollen source Pollen tube length in style

6h 8

h

10h  12h  24h  48h 72h 96h 120h 144 h

A
Weidi

R % No germination 100 1
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1/2 464 The 1/2 location of style

AEAEHAR The base of style

AR B
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B % No germination
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1/3 464 The 1/3 location of style

1/2 464E The 1/2 location of style
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20
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HHj % No germination
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1/34EKE The 1/3 location of style

1/2 464 The 1/2 location of style
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ZRTH & Germination on the surface
1/3 464E The 1/3 location of style

1/2 464 The 1/2 location of style
AEAEHR The base of style
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100 1
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1/2 464 The 1/2 location of style
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A Wi % No germination

MW & Germination on the surface
1/3 f£4%: The 1/3 location of style

1/2 4EKE The 1/2 location of style
AEAEFHER The base of style

00

00

60
40

80
20

00

20
20

60
40

100 100 100 70

30

60
40

100 100 100

30
70

80
20

20
80

30
50
50

50

30
40
30

40

30 50 100

70
30

40
60

20
80

20
50
30

30 10
40

50

10 30
40
20

70 50

30 10
30

70

70
30

60
40

40
40
20

20
20
20 40
30

10

40

60 60 100

40
60

20
60
20

40
60

30
100 20
30 10
10

50

20

50 80 100

30
70

20
80

80 80

20

90 100 100
70
30

20 10

50
50

80
20

100 40

60

40
40
20

100 100
80

20




212 KW

it 344

g

A 2R 6 h JGAEMFERESL RIMTHI& ; B. 528y 48 h JGAEMY S BIIAAERE 1/3 2b; C. 828y 72 h JGAEMY T ZAEAE 1/2 &b D. 528 96 h JGAERY T 2
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A. Pollen starting to germinate 6 h after pollination; B. Pollen tube penetrating to 1/3 of the style 48 h after pollination; C. Pollen tube reached the mid-

dle of the style 72 h after pollination; D. Pollen tube reached the base of style and entered the ovule 96 h after pollination.

B3 ‘RKEEEME KT Hk ERERENEMKIHRE

Fig. 3 The processes of germination and pollen tube growth of ‘Fengweihuanghou’ pollensin ‘Weidi’ styles
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