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Effects of fruit loads on photosynthetic characteristics of peach leaves
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Abstract: [Objective] Fruit thinning technology has been widely used in fruit production for overcom-
ing the phenomenon of biennial bearing, maintaining stable yield and improving fruit quality. The
amount of fruit loads directly determines the sink - source ratio of trees, and then affects the growth and
development of vegetative and reproductive organs of the fruit trees. The study aimed to evaluate the ef-
fects of different fruit loads on chlorophyll content, net photosynthetic rate, photosynthetic compound
output in the leaves, fruit quality and growth and development of peach trees in order to provide a theo-
retical basis for improving fruit quality and tree growth and development. [Methods] 9 years old Xia-
hui 8 peach trees were used as experimental materials, and the experiment included 5 treatments: T1
(keeping 100% fruits on the tree), T2 (keeping 75% fruits on the tree), T3 (keeping 50% fruits on the
tree), T4 (keeping 25% fruits on the tree) and T5 (keeping O fruits on the tree, control). The chlorophyll
content, net photosynthetic rate and photocompound content of the mature leaves were measured in ear-
ly May (2 d after fruit thinning), early June (fruit core-hardening period), late July (10 d before harvest)
and early August (2 d after harvest). In addition, two days after fruit thinning, 10 fruits (except for the
control) were labeled in the middle periphery of each tree, and the longitudinal, transverse and lateral di-

ameters of the fruits were measured every 10 days until the fruits matured. At the fruit maturity stage,
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30 fruits were uniformly collected for each treatment (10 fruits for a repeat, three repeats) for evaluation
of the fruit quality. After the leaf fall, the number of flower and leaf buds, internode length of branches
and the number of fruit-bearing branches for different treatments were investigated. All data were statis-
tically analyzed. [Results] On 2 d after fruit thinning, different tree loads had no significant effect on
the leaf chlorophyll content, but the leaf chlorophyll content decreased with the decrease of the tree
loads in the last three periods. The net photosynthetic rate of the control was relatively higher in the
four periods. On 2 d after fruit thinning and in the fruit core-hardening period, the net photosynthetic
rate of the leaves of the T1 treatment was at the highest level, while the T2 was at the lowest level. On
10 d before harvest, the net photosynthetic rate of the leaves of the T2 treatment was the highest, and
the T1 treatment the lowest. On 2 d after harvest, the net photosynthetic rate of the leaves increased
with the increase of the fruit loads. The water use efficiency and apparent CO, use efficiency of the
leaves decreased with the decrease of the fruit loads, while the change trend of apparent light use effi-
ciency of the leaves was consistent with the trend of net photosynthetic rate for different fruit loads. In
the four periods, the contents of soluble sugar and sugar alcohol in the leaves increased with the in-
crease of the fruit loads. In terms of fruit quality, the fruit size, single fruit weight, soluble solid content,
sugar-acid ratio, soluble sugar and sugar alcohol content were significantly increased with the reduction
of the fruit loads, the sugar-acid ratio was the highest and the fruit flavor was the best when the fruit
load was 50% (T3 treatment). In addition, with the increase of the fruit loads, the yield per 666.7 m’ in-
creased, the proportion of the leaf buds increased while the proportion of flower buds decreased, the
number of short fruit branches increased ,and the long fruit branches decreased. [Conclusion] In the
present study, under the treatment of 50% fruit retention, the photosynthesis capacity and chlorophyll
content of the peach leaves were at a high level in the four periods, and soluble sugar content in the
leaves was at a low level in the latter two periods, indicating that the leaves would have a higher ability
to produce and export carbohydrates when the fruit load was 50%, and they would have a relatively
higher source strength. The contents of sucrose, glucose, fructose and total sugar in the fruits were all at
the highest levels when the fruit load was 50%, indicating that fruits would have a strong ability to ab-
sorb and transform carbohydrate and would have a higher sink strength. When the peach trees were at
50% fruit load, the sugar - acid ratio was relatively higher, and the fruit taste was good. The proportion
of flower buds, leaf buds and fruit branches was relatively balanced when the fruit load was 50%,
which would be beneficial to the growth and development of the trees in the next year. We recommend
that the adult peach tree of Xiahui 8 would have a high yield with quality fruits when the thinning rate
be 50% in the normal condition.

Key words: Peach (Prunus persica L. Batch.); Fruit load; Photosynthetic characteristics; Fruit quality;
Growth and development
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In the figure, P1, P2, P3 and P4 represent the four periods of two days after fruit thinning, core-hardening period, ten days before harvest and two

days after harvest, respectively, the same as below.
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Fig. 1 Diurnal variation of major environmental factors during the experiment
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Fig. 2 Comparison of daily integral values of net
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Fig. 5 Comparison of sugar and sugar alcohol contents in peach leaves under different fruit loads
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Fig. 6 The changing process of peach fruit size under

different fruit loads
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Table 1 Comparison of single fruit weight, yield and

quality indicators of peach fruit under different loads
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. (kg-666.7 m?) (kg-cm™) SSC/% .

weight/g ratio
Tl 113.29d 2987.13a 33.58a 10.88 b 19.55¢
T2 263.54¢c 2517.63b 29.09 b 13.99a 31.24b
T3 280.38b 2354.17¢ 29.61b 14.12a 35.05a
T4 326.64a 1827.63d 34.69 a 1430 a 29.53 b

T [FFUAN RN G T REROR AN R AR B ) 22 57 8225 (p < 0.05). RAl.
Note: Different lowercase letters in the same column indicate signifi-
cant difference between different treatments (p << 0.05). The same below.
R2 FRIGHETHRIHE HEEIEHR
Table 2 Comparison of sugar and sugar alcohol

contents in peach fruit under different loads

w/(g-kg"
Lb3 HERH GEL S IIES S
Treatment Sucrose  Glucose  Fructose Sorbitol  Total sugar
T1 52.01¢ 14.28 b 1436b  2.89c¢ 83.54 ¢
T2 83.45b 1488ab 13.85b 5.89a 118.07 b
T3 89.22 a 1584 a 1540 a 4.14b 124.60 a
T4 86.31ab 14.74ab 13.35¢ 6.49 a 120.89 ab

HET4ERARE, T4 5 T2 WARTEE B M2
S, TR A% . T2.T3 F1T4 J2 T1.T2 1 T4 f) 3 % B
SEHEFALE HTEESTTI. BHESE
PLT3 fe iy, AAIAFER BN T3 > T1.T2 > T4
(p <0.05). #hllIAREE S5, T2 M T4 He sy, T3
W2, TR R R 50% 1 FaE T kR
TR BRI ) 55t o
2.9 FLTF M SEAORT LA AR LLER

3 0] LAE TS AL s b T i =k,
T2 . T3 FA T4 [ 2 F A EE, T1 K FHE R b . 1
I 2 B E A B IR) 5 40 SF B AR e, RION T gt
%, TS W e /b o TR BE DL T3 A TS :0K,
TI A T4 R, T2 8/ T3 HIAEHOIR A B T &%
mACE, 5 TS ZRARE, T4 5 TS AR R
PEES, TUERD . BRI T4 RS, ARGHERY
T4 >T2>T5>T1>T3(p < 0.05. TSHIH
REEZ , AFLEEIAHTS > T3 > T1,T2 >
T4(p < 0.05. MKREBEMNS TS&HZ, 5 T2
ERARE 25 TIHEAGEREEESR, T3
Ao PEIIE B AERE A B TR b, Bt R
FCEE A, R TR AR A KR E
210 RIEBRIBIFERS D

B0 XF T1I~T4 R 10 > i i F8 bRt AT &£
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Table 3 Comparison of peach flower bud, leaf bud and fruit branch types under different loads

B A o mre .

Number of bud composition 5 A 25 LR #iE Number of bearing branch
sl Internode - — ” —
Treament 7535 . length/ TESOHR Sk TR e K KPS R

Flowerbud  Leaf bud cm Bouquet fruit Short fruit Medium fruit ~ Long fruit Fruitless

wer b u branch branch branch branch branche

Tl Il¢ 19a 1.88b 32d 144 d 80 ¢ 192b 2d
T2 14b 16 b 1.63 ¢ 64 c 168 b 76 ¢ 204 ab 4c
T3 17b 13b 2.06a 96 a 134¢ 92b 158d 4c
T4 18b 12b 1.88b 84b 178 a 62d 184 ¢ 6b
T5 19a 1l¢c 20la 88 ab 156 ¢ 110 a 220 a 8a

FRAY Mo IR T 10 N AR AL R 3 AN E A
Ha a2 AN TR (L ZR 7)1 Bt sr ik R ik
93.70% (F 4) , KB IX 2 4> F2 il 53 v A Je il 10
TR PR PR IAE 2, P 25 000 4 BT 2ix T1~T4 1) 1
SEEEAr i TR AT MERE 2 A AN AR AL

F4 EZMRREBIFNERS BZEHTEE. RSRERNE
Table 4 Principal component coefficients, eigen values,

contribution rates and weights of each quality index

T4 Principal component

i FE AR Quality index

Z Z

FUR R Single fruit weight 0.969 5 -0.228 4
P& Yield -0.820 8 04715
T ¥ Firmness -0.3910 -0.733 4
RIVATEE & R SSC 0.996 2 -0.068 5
BEEE L Sugar-acid ratio 0.947 4 03185
HEPE-S & Sucrose content 0.999 0 0.044 7
T % B4 & Glucose content 0.7122 0.666 7
HLPE4 & Fructose content -0.034 8 0.954 0
1L LB & Sorbitol content 0.756 6 -0.599 8
S4B Total sugar content 0.998 4 0.0557
FRIE{H Eigen value 6.732 1 2.6379
JIHRE Contribution rate/% 67.32 26.38
21+ 51HkZ Contribution rate/% 67.32 93.70
HLIE Weight 0.718 5 02815

ME 4L LAEH, Zh, RS R & 7'
SSCHERR Lt R0 25 5 1 A 08 & 2 1L Bl =R
S E 8 MR B E (REO L . 2k
T (B B K I HE by SR b B &, LR SR SeAd B, Fofth
B b B A B A A 5 241K

DL A3 32 320 (Z Zo) P BB 34T 3 & BR 8k
INT S SRAZFTA R IR R BE (RS . X E
A Z & T3 1 UXD JR, fEIX — s R g
KER G, M T, SRR R % . ZHWLLT3
U Ee K, Tad e/ o 454 34 I8 bR SE A AL R

x5 BmBIEFHERSEREREEN D E
Table 5 Principal component values, subordinate function

value and D values of each quality index

ISRy E—
i Pj:;ii%:i]:g:lacompo— iﬁr@diﬁ{f DfH Hry
Treatment . No.
nent value function value D velue
Z Z Ux,) UX,)
Tl -4.4621 0.0647  0.0000 0.5216 0.1468 4
T2 0.9935 0.0042  0.8681 0.5084 0.7668 2
T3 1.8223 22617 1.0000 1.0000 1.0000 1
T4 1.6464 23306 09720 0.0000 0.6984 3

AR T RS ENE D), R
W D E XS & 3R T RS LR A T s AT HE
¥, RILT3 1) DAE 5K , R B T3 AR N B LR 4G il
R, FUR e T2.T4, T1 I DAEFe /N, B4
JRAHRT 7 o

3 1w

3.1 faFEXHM RS RN

SRR IS O I LR B R R LT
R AR BEAR AL AF AR IS (R RN, i By 3 AT 6 A )
RE RS H ar , PTVR RS FIE by & R TR RE
JEIAM N, O R N . AR A
B AL ERAE P P2 M P3 i A T I R R o
By, MAE R SRS G s B E K, 54
PR L R 4 IR — 5. AR REM, M Rk
BRI 2, 237 RGN 80N , 32 17738 B
FEEARR TR, h/MEYIT B e A ik R 4L
[ S BB Rubisco 7E DG T A AL 1, Hig 1%
IR /N B W OGE IR, R G B s A 5
15 (35~45 °CHidiL T Rubisco i 1 55 & i A4 16
(25~30 “C) A HIH M FEL, th 2 FEAHOL A ET
REE S ARES R SRS B A iRl
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T PERE B 2350, 7K 20 R 80 R G Re R
BRI RN COFI F BRI AR A SR it v, 34
A BB I BTG A R TR

BRI, B RE TR 7 A [F 2= 16
A M RE I 22 5 R B O CO, 11 I TH ARUAS (R 3 K
[ e LU 3G K, WA 2 B S S R e T AR 0 AR T
BN, BTG A BRI AL, T1£E Pl
FP2 [ G il Z 35 b T8 =1 /K F , 76 P3 W Ak T %%
AT, ST A2 R — 8. 1 T2 M 7E P1AH
P2 [5G 2R 5 J IS, 1T 78 P3 A P4 I Ak T4 5
K ST TS AR . T2 I 7 7E P1 AT P2 /Y
2R 2R & K o R R R AR COL 1 FH AR 1)
B (H R REF F R A T AN B ACE i
HHRT A YERE S AL T K R HE T2 0 A
P11 P2 B 5% 6 8 77 55 14 3 B2 5 IR AT g A2 i
B 7K AL B 40 et P B R G b e B AR R 2
o T2LEP3I M PAM B, M 4 32 & B3 my , KAy
FIFH R0 W e R 280 R A CO, R FH R0%
BT 7K e e Gl R T & . TSR TE
AN AT B R OK AL A B K R
R RN BE R FH BRI R COL I 240K 35 4k
THEO B K, HLAER A oW % B2 AL B R B 55
HE , 75 7726 K340, 2 AR B R i B 7= 26 (1 [ AL
FEMH T KRR AEKRE,
32 GHEMNMRIREMENG

AR PSR R R A R I e (X R S A
AU AT S ks = G T T
WTE S AME S ARS8 PR PR 4 7
W, S LT SSCL T TERE & B B L 1Y
BERE, ST ARG 8. WEHARKY, 7
WERKR — e EEE, R R AT S 7 E
(1) AL T v, SRSt o P, 8 B, 7E T4 1)
FEREACT T3 RIEOL R, PR R 2 AL AL 5 &
BESET T34, A R85 HZE R A BE
B, 5 0L LS R A R B HENNAE
— & HIVE T P, BRAR 3, pk SR S i R i AR K
REEBVEFRE AR T — @ e B, R i i 218
FHE PR . X R SR ) A K 7= S AN Lk
TR A 77 i LI E e T S s R R A 4 B 9
FEU. AWK, B R EAMU R E RS TR
SR ORE 2H 3 (R R OKSF, 3R 2R TR R 1 4 43
Bile T2 2600 T, R ML S ERE ST

T1, T3 Bserf 4 Fbi gl 4r 25 8 3% & T AN G SR AL 7,
T T4 S S o BRSO AT L 24 s & B B 2 T T,
i B 5 R A A R, SR S K AL S AR R
AR K T S R SRR BT . AR, T3 Y
PR IR L 2 2 v T AR AR B, UK S £
33 GEHEXHRE KNI

AN 7] 57 B AR AT 2 I 2 434 e 4t TR A 2
R — . AR, R AERE R
SRR TE S TR G, 3 P 8. ARlEa, &
B R, TE B E T, MR B2 BRI, ST
NI R —5" . RSRIs , v T e 61k
FAF= A FA D AT E R R R, BT AR 2E ik 28 43
1 B R (A ROFIAE K, SRR A 2 05 (1 B K
AR, X BAER LR L= 8A EEY
Wi o LA, B4 6 28k B T IR 3 B AN R A AL S R A
(TR 004, 23 1 52 1 A [R]85 SR A 4 e 7 LA
HHEFER , BEE AR BE S 30, A K R AL
B 26 B W >, B 2 20 Rl ) 4 SR B
MR B R ARG, B S E T B R R
R 25 BRGNS R D, 5 R
FEER—5 4R RR RS IR A KA,
&8 R 20 AN B 1 5 M A S5 A A A 1 P SR A5
BRI KK T, %5 285 A = L A
BT F A ) B 2B K 5 B & 52 ) SR S i 5
FRE. DR, ERERRTE 2 I 2F R AN R R 4G A
2 B EL A8 P A PR AR R S T S P R T R A
34 HEEMEEIEEE. RELERS SRKEK
B B9 K R IR 1T

CRE-YR IR F A R A AR I B TR R T
Z 1 A g R T s R E R TR R B, 1T R
Wt AT A ER RE ). M T e B E R e
KA, — A TREE S REFREK, 5
— AT REMAERKRKET . RICHAT I
AR T IR () [R5 78 2 BB IR ) T 2 B8 v SR 5
AR AP a4, RS AEK RS s i -2
-y i3 6 R AR ) SR S R A NP
P A BB 03 B, ORI 1 sl K A& 07K 7 AT 42
ST . ARG, PR AR A7 R A, i
RS ET R, 2 R ok &Y S &7
o, S E R, ST AW g B2 AR AR
WET, B2 M s ) A Jsm ey, B i
T, SSC . 4 A L SRR R B 25 B B UK Ak A W 1A BE
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b SIS S (R 7 22 5 P i R RN e e i
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KR H R MRS 7 IR A A

4 & B

WF 7RI, T3 CRE SR 40 50%) 1 #4796 & 18
(188 J7 B ik SR 2% 2 A DA B 3 b T R KR
HLr A T R B S T NI 8 A TR K
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