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Effects of different varieties pollinating on fruit setting
and fruit quality of Prunus domestica ‘ France’

ABULA Nuerman', TIEMUER Ayiguli', TUOHETI Bilikezi’,
REYIMU Miriban®, KADIER Rexiati’

( 1. Xinjiang Academy of Forestry Sciences, Urumqi 830000, China; 2. Jiashi County Forestry Bureaw, Jiashi 844300, Xinjiang, China )

Abstract; We studied the effects of different varieties pollinating on fruit setting and fruit quality of Prunus domestica
cv. France, using P. domestica ‘France’ as female parent, ‘Stanley’ and ‘Empress’ as maleparents, and made an
overall evaluation according to principle components. Among them, ‘France’ has a brittle fruit, sweet flavor charac-
teristics welcomed by consumers. But because the ‘ France’ varieties of fruit smaller, would produce a certain gap be-
tween the yield and fruit quality aspects of the current market demand, restricting the rapid development of industry
prunes. Therefore, a clear prunes pollination characteristics, production rational selection and configuration prunes
pollinated varieties is an important measure to improve the yield and quality. The results showed that different varieties

pollinating had a certain role in improving fruit setting rate of P. domestica ‘ France’ , in which, fruit setting rate of
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Empress was higher than that of others. There were significant differences on main economic characters of fruit such as
vertical wrap of nuts, vertical wrap of stone, stone weight, vertical wrap of fruit, diameter of fruit, water content, sol-
uble sugar, soluble protein, Vitamin C. However, there was no obvious difference on the diameter of nuts, nuts
weight, stone weight, stalk of fruit, separation stone, skin color, flavor, soluble solids, hardness, total acid. Five
principal components whose total cumulative contribution reached 90.694% were extracted by principal component a-
nalysis, and the formula of quality evaluation of pollination varieties was as follow: F'=6.088F1 + 3.964F2 + 2.406F3
+ 1.666F4 + 1.294F5. Comprehensive scores of different pollinated varieties could be caculated and sorted with this
model. They were between —1.263 to 1.260, from high to low, the arranging order of the comprehensive scores of the
different pollination varieties were assessed by the comprehensive evaluation function: ‘ Empress’ > *Stanley’ >
‘Natural” pollination. Empress pollination is better through comprehensive comparison. This experiment provides a ref-
erence for quality improvement optimize the allocation of pollination tree of P. domestica ‘ France’ .

Key words: P. domestica ‘ France’ , fruit quality, pollination, fruit setting rate, principal component analysis, compre-
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Table 1 Fruit setting ratio of different pollination varieties in Prunus domestica ‘ France’
3 il SAEE (%) AR (AY) HeREE (%) AL R T3 (%)
Pollination variety Flower number Fruit setting number Fruits setting ratio Increase of the percentage of fruit
H R B 300 150 50.00 —
Natural pollination
i 300 192 64.00 28
Empress
el 300 168 56.00 12
Stanley
x2 AEEHHEMIE=A REIMNDRREID
Table 2 External fruit quality of different pollination varieties in Prunus domestica ‘ France’
SRATRHE R RERRIE
75 Nuts characteristics Stone characteristics Fruit characteristics A -— Ty
Al ) Salk of o PP i ik
Wiz - Wiz Wi . . \
Pollination 49\4* iy B '})MJ‘ b e EFL&E J}M"‘ v Qﬁ—ii fruit Separation Skin  Flavor
. ertical . Nut Vertical . Stone Vertical . Single fruit stone
variety Diameter . Diameter . Diameter . (mm) color
length ( ) weight length ( ) weight length ( ) weight
(mm) " () (mm) "™ (g) (mm) "™ ()
HAREER 1488+ 771+ 032+ 2073+ 1311+ 116+ 3659+ 3275+ 2371+ 1374+ Kt g it
Natural ~ 0.39bB  0.36aA  0.03aA  0.35hA  0.34aA  0.07bA  0.94bA  0.47bA  1.69bB 1.51aA  Stick with  Mul-  Sweet
pollination stone berry
‘i 1593+ 7.76 + 030+ 2150+ 13.29 +  1.31 + 38.23 + 3426+ 2624+ 1338 % b A 4N il
Empress  0.40aA  0.53aA  0.03aA  0.59aA  0.42aA  0.09aA  0.93aA  1.13aA  0.63aA 1.24aA  Stick with ~ Mul-  Sweet
stone berry
WiFEM 1545+ 777+ 031+ 2106+ 1283+ 121+ 3779+ 33.61+ 2477 % 1437+ Kt g it
Stanley 0.53abAB  0.50aA  0.04aA  0.41abA  0.36aA  0.10abA  0.96abA  0.63abA 1.07abAB  1.20aA Stick with  Mul-  Sweet
stone berry

o« FIIARR/NE FRFRES BEE(P< 0.05) FAIRRRE FHFR 2R

W w2t P< 0.01, T,

Note: * The small letters mean significant differences (P<0.05) ; The capital letters mean significant differences (P<0.01 ). The same below.
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Table 3 Internal fruit quality of different pollination varieties in Prunus domestica ‘ France’
AR Y e A L AT iR C
ATVA TR i o s
B Ao L PN g AL =) B4 i
By K R .EEE - Soluble sugar T . MR B .
Lo . Water content Soluble solid Firmness Soluble protein Vitamin C Total acid
Pollination variety 2 content
(%) content (kg + cm™) (%) content content (%)
(%) (mg/g) (mg/g)
Sz 52.34 + 19.73 + 3.63 + 9.90 + 1.29 + 10.62 + 0.09 +
Natural pollination 2.31aA 1.68aA 0.53aA 0.78aA 0.33aA 1.13bA 0.02aA
i 48.24 + 18.70 + 3.30 = 8.16 = 0.81 + 11.05 + 0.10 =
Empress 0.99bAB 1.67aA 0.51aA 0.26bA 0.14bA 0.97aA 0.00aA
R 45.86 = 18.36 + 3.15 = 7.94 = 117 = 1113 = 0.09 =
Stanley 2.50bB 1.27aA 0.70aA 0.60bA 0.25abA 0.64aA 0.002aA
F4 BEEFHHTEE.FERHRENRITAETHE
Table 4 Eigenvalues of the eigenvalue, variance contribution and cumulative variance contribution
R FHIE(E PR J7 FHA
Initial eigenvalue Extraction sums of squared loadings
E Wiy
Principal T5 2 TR AR E e 5 2% TR A LS Es
component &1t Variance Cumulative variance &1t Variance Cumulative variance
Total contribution contribution Total contribution contribution
(%) (%) (%) (%)
1 6.088 35.809 35.809 6.088 35.809 35.809
2 3.964 23.318 59.127 3.964 23.318 59.127
3 2.406 14.154 73.282 2.406 14.154 73.282
4 1.666 9.798 83.080 1.666 9.798 83.080
5 1.294 7.614 90.694 1.294 7.614 90.694
6 0.934 5.495 96.189
7 0.405 2.385 98.574
8 0.242 1.426 100.000
9 0.000 0.000 100.000
10 0.000 0.000 100.000
11 0.000 0.000 100.000
12 0.000 0.000 100.000
13 0.000 0.000 100.000
14 0.000 0.000 100.000
15 0.000 0.000 100.000
16 0.000 0.000 100.000
17 0.000 0.000 100.000

2.3 AEEM @A EZE RN AR

e 3 FTLIE H, < Lot e Wids iy AEm 3
2EPE R R SR S A —E s, R
R R B K B 22 R, 5 Wi R i Z alAf
MR EZER (P<0.01), 5 Lhi Z [ fAfE B % 2%
SE(P<0.05) ; HR il s pEps v A 4i4 % C

TR (P<0.05), 257 50/, vl bk B
Yy BERE R i 28 R/ N AN R il o 22 1]
ZESFEIARE
2.4 RELMBUEHRHER ST O

R G th Z IR br I R E R . 4
TSN FE B AT E , OB — A AR bRk
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Table 5 Component matrix of the principle component analysis

LD
Indox 1 2 3 4 5
R1Yiz 0917 0.186 0.106 0.181 -0.184
Vertical length of nuts
Rtz 0.354 -0.677 -0.388 0.487  0.040
Diameter of nuts
Li Ry 0.048 -0.619 -0.724 -0.031 0.140
Nuts weight
b 3 0.815 -0.016 0.148 -0.164 -0.453
Vertical length of stone
iz 0.504 -0.123  0.072 -0.734 0.262
Diameter of stone
ik %y 0.887 -0.404 -0.099 -0.127 -0.053
Stone weight
RAYPR 0.153  0.721 0240 0.298  0.520
Vertical length of fruit
SRz 0486 0547 -0.092 0.078  0.652
Diameter of fruit
HRE 0.686 0.662 0.135 -0.244 -0.053
Fruit weight
BT -0.372 0397 0469 0.266 -0.298
Stalk of Fruit
ok -0.417 -0.437 0576 -0.515 0.047
Water content
AT ETE ) 0.646 -0.213 0.632 0.260 -0.029
Soluble solids
i g7 0.769 -0.480 0321  0.131  0.031
Firmness
AT 0487 0730 -0.302 -0.208 -0.218
Soluble sugar
AR A -0.831 0302 0.084 0.18 -0.193
Soluble protein
HrE% C 0.484 0504 -0.556 0.132 -0.270
Vitamin C
R 0450 -0.387 0370 0379 0.115
Total acid
xR 6 FEAEEHEMESESMIERF

Table 6 Comprehensive scores and different pollination varieties
‘ Q;*iA’El/
Ephn it G,
Pollination F1 ~ F2  F3  F4  F5 pre=

. hensive Sequence
variety

score

FISREK -2.081 -1.716 0.310 -0.573 0.155
Natural
pollination
Ceppe
Empress

SR -0.600 1.223 -0.758 0.819 -0.520 0.004 2
Stanley

-1.263 3

2.681 0.493 0.448 -0.247 0.365  1.260 1

T8 WITE ik Sz et HG A 5 ) LSRR B | 15
BRI | A Z A5 VESR bR PP B AR

AR, BRI, 3 T A B 32 B A BT AN
R4 D SRS A SR AR A TER BTN . iR 4 7]
L ARAEAE N> 1 BYRT 5 A~ A4 1Y B3 22 5T kR
iKF) 90.694% , BLEAET 2 A~ FE R RESACRIR 17 4
TS ARG R 4> (90.694% ) {5 B . I, il AS
[FI2 R Fh AR ) 17 A2 T R AR gs A i 5 A K
5y . M SRR PRTE S D F P Ak AT (£ 5) AT
AL — F R R EARRRCOE R
HORRE AR R A B
AR L B AU BRI AR RS AR
AIEPERE MRS B 58 = Rl R e R E R
WL EKE AR C R SR 3 o R BARER
REMAENER; 5B Ay FEARR LR

2N

2.5 AEFEMHEMEL RRES TN

W E AT K 17 AR AR E S A4S
FHr, H BT BTk ik F] 90.694% , LIRS FE K
Sy PRRAEAE 7 BT B R 32 B 43 S R AR 1EL BG4 A AL
L EEERDLE AT F=6.088F1 + 3.964F2 +
2.406F3 + 1.666F4 + 1.294F5 i@ it iZ A A5
AR R eGR40 T HEY . 3R 6 FTLLE
ANF BB SRR 25 B 1350 - 1.263 ~ 1.260 Z[H], 275
RO HERE J o > < il > HIRBERS

3 3

3.1 #Hmi N R AL RHMLRENRIN

BB B e AL SR A AT BB AR, 5 BB T
R E ISR A RN R A 5 1) 5 A FAR SR ABE T, i 4h
AP BRERR AR B A AR A 2 AL
ANBESE g T A A A SRR B 23 AR SRR R
W, AWTFERIT, A [ V6 A R 7 A A 16 ) 4 1E
ATE LT, A A SR IEAR B, N TS AEE ]
UG iR IR 1 S S i ) A SR A IR R < 9 227
AP R IR S S AR B g, W] REAF AR —E Y A A
SERME, L, AE < ¥k 2204 R I R AT
A BRI AE S R AP F S EE IR SR AR, U
AT 2R IR 0 7 R AR EOA
3.2 AEHEH RN EZF RN B R

AR RO AE A R R BB IS, SCAR FER 2 4F
N EHEE A R 7 SR SR AR R/ B XU
FNAER Y & 8 R A S R R (F AL ,2002) .
X AER BIRBLGE  AN[F R T R B 1 22 AR
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