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Factors affecting preharvest fruit drop of French prune
( Prunus domestica L.cv.French)
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Abstract: [Objective] The factors affecting preharvest fruit drop of French prune (Prunus domestica
L. cv. French) were screened to provide reference for better understanding mechanism of preharvest fruit
drop. [Method]) An excellent cultivar of Prunus domestica 1.. “French prune” was used in this study. Based
on fruit coloring, 20 fruits of each treatment among uncolored normal fruits (CK),30% colored fruits
(T1),50% colored fruits (T2) and 80% colored fruits (T3) were collected from upper, middle and lower
layers in both inside and outside of east,south,west and north positions of crown of 50 trees. T4 included

100 fruits dropped within 1 day (100% colored). After complete mixing, 30 fruits were randomly selected
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for measuring characteristic parameters of fresh weight, vertical and horizontal diameters, fruit shape in-
dex,fruit surface color difference (L" ,a” and 6" ) and fruit nutrient contents. The correlations between
preharvest coloration degree and measured indexes were analyzed and main influencing factors were prelim-
inarily screened. [Result] There were no significant differences in fresh weight of single fruit with different
colors,and fruit shape index increased gradually with the deepening of coloring degree,among which rela-
tionship between CK and T4 was significant. With the deepening of coloring degree,color difference values
L* and 0" of fruit surface showed a decreasing trend,a” was gradually increasing,and fruit color was tend-
ing to yellow and red. Contents of total nitrogen (N),total phosphorus (P),manganese (Mn),iron (Fe)
and boron (B) in preharvest drop fruits decreased with the deepening of surface coloring degree, while con-
tents of potassium (K),zinc (Zn),copper (Cu) and selenium (Se) increased. Correlation analysis showed
that there were significant positive correlations between a* and fruit shape index as well as contents of K,
7Zn,Cu and Se. There were extremely significant negative correlations among a”* with L" ,6" and contents
of N,P,Mn, Fe and B, and all correlation coefficients were higher than 0. 9 except those with P and B.

[Conclusion) The preharvest fruit drop of French prune was a comprehensive phenomenon of premature

and early maturity caused by imbalance of fruit nutrition.

Key words: Prunus domestica L. ;French prune;preharvest fruit drop; mechanism of fruit drop;factor
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Table 1 Comparison on single fruit weight and fruit shape index of preharvest dropping fruit
with different colored of French prune
KEHE R R/ mm IR/ mm R

Coloring gradient Single fruit fresh weight Fruit longitudinal diameter Fruit transverse diameter Fruit shape index

CK 17.8837+0.947 Aa 37.960+0. 332 Aab 30.59040. 687 Aa 1.24040.026 Ab

T1 15.29240. 685 Aa 36.340+0. 890 Ab 28.89740.918 Ab 1.260+0.072 Aab

T2 17.86440. 906 Aa 38.373+0.690 Aab 29.81740. 405 Aab 1.287+0.012 Aab

T3 17.878+2.131 Aa 38.170+1.510 Aab 29.52340.898 Aab 1.2934+0.015 Aab

T4 17.05742. 340 Aa 38.857+1.860 Aa 29.34341.170 Aab 1.323£0.015 Aa

T - [R50 B R AR A /NG 5K S TR 3 AN [ 6 (0 B R S (B0 A7 1 o 5 sl i 2 22 5 . Rl

Note: After the data in same column,different lowercase or capital letters indicate that there are significant or extremely significant differ-

ences among fruits with different color gradients. The same below.
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Different lowercase or capital letters indicate significant or extremely significant differences

among fruits with different coloring gradients. The same below
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1 Comparison of color difference characteristic parameters of preharvest dropping fruits

with different colors of French prune

2.3 FZAXRWMERAAEEBRILIXETED
A

1P 2 W] LA Y B U 25 PG OR VR R R LR
OREE R RIS R REICR N M P YR
BT R K AR R R s Hoh
N & &L CK f& . T4 &K, CK.T1. T2, T3 F1 T4
HE AN #2557 P & L CK 2 # &
FTL. T2, T3 M T4,HT1 5 T2. T3 5 T4 Z a2
FYARFE;CKP K &S T1 A T2 k27
ARE A =F P R ERT T3 M T4, T3 Wik
BEMT T4,

8.0 Aa ON. =P [OK

=

=]
[

H

(=}
T

Ee

D g
(=]
T

Aa

KETEER/I(g kg
Macroelements content
(=] =] —_—
o o R

Bb
€c)

e °
o w
T

Bb
Sl
T2 T3
b

Coloring gradient
Bl 2 JLZVORMTE R G GRS RE TR &I LK

Fig. 2 Comparison of macroelements contents in preharvest
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Table 2 Comparison of microelements contents in preharvest dropping fruits with

different colors of French prune mg/kg
HORLE
Coloring Bt 7n 4 Mn il Cu 2 Fe il B fifi Se
gradient
CK 4,267+1.041 Cc 12.2004+0.265 Aa  1.75740.061 Dd 191.330+4.509 Aa 43.333+1.528 Aa 0.155+0.005 Cc
T1 5.36740.208 BCec  9.28340.225 BCb 1.677£0.111 Dd 146.33045.033 Bb  41.900+1. 652 Aa 0.17940.017 ABb
T2 6.93340.404 Bb 9.62740.142 Bb  2.350%0.056 Cc 151.33043.786 Bb  35.63341.518 Bb 0.1724+0. 003 BCb
T3 10.86740. 961 Aa 8.887+0.180 Cc  2.74040.078 Bb  128.000+6.557 Cc  30.067+2.003 BChe 0.182=+0.001 ABab
T4 9.86740.802 Aa 7.70740.179 Dd  3.167+0.153 Aa  82.767+5.645 Dd  32.733+1.553 Cc 0.196+0.005 Aa

2.5 FEARMERBEXEFTHH

DA 22 Y T 8 B R T 20 (56 2T 6 1 R
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Table 3 Correlation analysis related to preharvest fruit drop of French prune

L w55 2 A VT e 1% AR R (R)

Index Equation Standard error of estimate  Pearson correlation P
L B Single fruit fresh weight y=—0.011x+17. 389 1.738 —0.076 0. 787
Wyl #2 Fruit longitudinal diameter y=—0.0312+37.373 1.335 0. 280 0.312
H SRR Fruit transverse diameter y=—0.032x+30. 219 0.876 —0.417 0.122
HIEFEHL Fruit shape index y=0.002x+1. 237 0.032 0.685** 0.005
{4,248 L* Color difference value L* y=—0.860x—30. 287 2.609 —0.972** 0. 000
{4,248 b* Color difference value b* y=—0.710x+17. 438 4,197 —0.905" " 0. 000
2% N y=—0.1172+17. 843 0. 350 —0.973** 0. 000
LW D y=—0.0112-+0. 443 0. 068 —0.893" * 0. 000
K y=0.027x—0. 058 0.251 0.804 " * 0. 000
Bt Zn y=0.183x+4.125 1.623 0.816" * 0. 000
i# Mn y=—0.123x+11. 790 0.408 —0.967"* 0. 000
#i Cu y=—0.043x+1.558 0. 309 0.867** 0. 000
# Fe y=—2.950x+193. 850 9.239 —0.970* % 0. 000
B y=—0.355x+43. 217 3.566 —0.781** 0.001
il Se y=0.001x+0. 156 0. 008 0.870* * 0. 000

TE R y (AR D R4 R AR 1 A fE o CH AR RD 8 R 25H o
Note:In the table,y (dependent variable) is the value of each corresponding index,x (independent variable) is the fruit surface color differ-

ence value a* .
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