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Photosynthetic Properties and Fruit Quality in
Different Parts of Sweet Cherry Canopy

GONG Ronggao"?,YANG Wei' ,LIANG Guolu?* ,ZHANG Guanglun'

(1 Department of Horticulture, Sichuan Agricultural University, Ya’ an, Sichuan 625014, China; 2 College of Horticulture and

Landscape Architecture,Southwest University,Beibei, Chongqing 400700, China)

Abstract; Five representative sweet cherry trees were selected from northern part of Hengduan Mountains
for comparing physiological radiation, photosynthetic properties and fruit qualities of sweet cherry,especial-
ly analyzing light response of photosynthesis (P,-PPFD) response curve and the correlation between fruit
qualities and physiological radiation and photosynthetic parameters of sweet cherry. The results showed
that; (1) The apparent quantum yield (@) was the highest,while light compensation point (LCP) the low-
est in the substrate and inner part of canopy,which indicated sweet cherry leaves had a good ability of utili-
zing the low light. However, the light saturated point (LSP) was significantly higher in the top and outer
part of canopy,which showed sweet cherry leaves had a good ability of utilizing the strong light. (2) The
physiological radiation intensity and ratio of short wave light increased from the substrate to the top part
and from the inner to the outer part of canopy. Thus,they indicated that sweet cherry reflected great capa-
bility of adapting to low or strong light. (3) The maximum photosynthetic rate (P,,,) .dark respiration rate
(R,),LCP and LSP were the highest in the top and outer part of canopy,enhancing leaves used efficiency
to light intensity,increasing leaves ability of utilizing the strong light. The physiological radiation and short

wave light intensity were strong, TSS, Vc and total sugar contents increased, but organic acid content re-
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Fig. 1 The response of P, to photosynthetic

photon flux density in different parts of tree
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Table 1 LCP,LSP and photosynthetic parameters of P,-PPFD response curve
in the leaves of different parts of the sweet cherry tree canopy
?,E% ?%W'u%;r%l%@ ﬁjﬁ;ﬁnﬁﬂsﬁ H‘E‘”?Iﬂéﬁi 7'6?4[‘(%'5 ﬁ%ﬁsﬁﬁ
/(pmol * m™?% « 57 1) /(pmol + m™2 « s71) /(pmol e m~ 2 « 5™ 1) /(pmol e m ™2« s 1)
FJZ Top 0.09040.005 bB 19.07+0.41 aA 1.1194£0. 21 aA 11.78 aA 668. 11 aA
12 Mid-level 0.09940.009 abAB 14.15+0. 39 bB 0.92440.33 bB 8.63 bB 462.46 cC
FJZ Substrate 0.12240.008 aA 9.87+0.35 cC 0.83540.28 bB 6.30 cC 294,31 {F
AN Outer 0.09140.006 bB 18.22+0.31 aA 0.86640.24 bB 9.08 bB 592.79 bB
thif Middle 0.11740.007 aA 13.52+0.39 bB 0.85840.31 bB 6.91 cC 373.87 dD
A Inner 0.12140.008 aA 10.590. 40 ¢C 0.88540.24 bB 6.74 cC 316.22 ¢E

T R AT R ANG G 23 3 3R s 0,01 1 0. 05 K22 5 35 F A

Note: Different capital and normal letters within column are significant difference at 0. 01 and 0. 05 level. The same as below.
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Table 2 The comparative analysis spectrum of physiological radiation in different parts of sweet cherry tree(W/m?)

i T sk ik o D ot o it
Part Total Purple ljght Blue light Cyan light (Jreer} 1£ght Yellow light Orange light Red light
380~710 nm 380~435 nm 436~470 nm 471~490 nm 491~575 nm 576~595 nm 596~626 nm 627~710 nm
)2 Top 145.3 A 13.3 A(9.2) 15.8 A(10.8) 8.7 A(6.0) 30.7 A(21.1)  25.7 AC17.T) 13.0 A(8.9) 37.8 A(26.0)
)2 Middle 99.5 C 8.0 C(8.0) 8.7 C(8.7) 5.8 C(5.8) 21.3 C(21.4)  18.1 B(18.2) 10.2 B(10.3)  27.4 C(27.5)
T)Z Substrate 59.5 F 2.2 F(3.8) 3.0 F(5.0) 2.4 D.0) 12,3 F(20.7) 12.6 D(21.2) 8.6 D(14.5) 18.1 F(30.5)
A Outer 136.0 B 11.4 B(8. 1) 14.1 B10. H) 8.1 B(6.0) 29.0 B(21.3)  25.9 AC19.1) 13.2 A9.7) 34.1 B(25.1)
H3 Mid-part 92.9D 6.2 D(6.7) 7.2 D(7.7) 5.7 C(6.2) 19.8 D(21.3)  18.7 B(20.2) 9.4 C(10.1) 25.9 D(27.8)
A Inner 68.7 E 3.4 E(5.0) 4.1 E(6.0) 2.7D@.9) 14.3 E(20.8)  14.8 C(21.6) 8.9 D(12.9) 20.6 E(29.9)
465 P RR 3R & SR ST I AR
Note: Figures in brackets denote percentage in corresponding part of this wave band in physiological radiation.
®3 AEAEKEERIRRAMILER
Table 3 The comparative analysis of fruit quality in different parts of sweet cherry
5 A \ A gk A =
%/qu{rjl Frfi%rﬁs%/g T,ng frz}u%czfd VY(éoT}jnT TE’ZZE{ sﬁu,?ar Edigc%fccnt
b a5/ ! content(mg/g) (mg/g) (mg/100g) /%
L2 Top 8.73 aA 14.93 bA 2.40 dB 41,14 aA 102.50 aA 86.6 aA
12 Middle 7.70 bA 13.40 ¢B 2.86 cB 31.24 bB 97.92 B 86.3 aA
N JZ Substrate 7.31 bAB 11.43 dC 5.40 bA 28.82 cB 88.23 dC 85.9 aA
S Oute 7.96 abA 15.30 aA 2.82 cB 33.88 bB 102.00 bA 85.9 aA
i Mid-part 7. 80 abA 13.10 cB 2.89 cB 31.90 bB 99.96 cB 86.5 aA
A Inner 6.11 cB 11.42 dC 5.91 aA 22.22 dC 90. 27 dC 86.4 aA
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Table 4 Correlation between fruit quality and physiological radiation and photosynthetic

parameters of sweet cheery leaf in response of P, to PPFD

A PR Al AL [ R4 AR 7 Ve & 4 BB CIR=E
Item Single fruit weight TTS Organic acid content Ve content Total sugar Edible percent
—0.761" —0.945" 0.796* —0.796 " —0. 847 —0.067
Prax 0.816" 0.985" * —0.847" 0.861" 0,943 * 0.192
Ry 0.596 0.523 —0.486 0.715 0.597 0.625
LCP 0.770" 0.833" —0.712 0.856 " 0.810" 0.351
LSP 0.800" 0.951" % —0.786" 0.861" 0.886" * 0.184
MRS Total radiation 0.805" 0.981"* —0.838" 0.854 " 0.940* * 0.209
25 Purple light 0.812* 0.971* * —0.850" 0.862* 0.939* * 0.246
W % Blue light 0.805* 0.974* % —0.819* 0.860" 0.923* % 0.193
) Cyan light 0.850" 0.986" * —0.912** 0.875 * 0.978* * 0.236
25k Green light 0. 806 " 0.984" * —0.848" 0.851" 0.945* * 0.207
# Yellow light 0.755" 0.978" * —0.806" 0.804 " 0.931* 0.168
1 % Orange light 0.729 0.956* * —0.714 0.789* 0.839** 0.019
£196 Red light 0.811" 0.967 "~ —0.845" 0.866 " 0,947~ 0.277

T x R 0.05 KT B BFE, » « 4E 0.01 KT EBE(=5),

Note: * . Denote correlation was significant difference at the 0. 05 level and * * at the 0. 01 level(n=5).
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