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Abstract : Diurnal variations of photosynthesis and physiological and ecological factors of peach trees with
different growth types were studied by LI-6400 portable photosynthetic system in different seasons. The
photosynthesis characteristics of them in three seasons and the photosynthetic differences between different
growth types were studied in 2015, The results showed that: (1) Among the photosynthetic ability of dif-
ferent growth types, the dwarf type was the highest, followed by the common type, weeping type was the
lowest; The photosynthetic ability of dwarf type, weeping type and broom peach showed the following
variation: spring > summer > autumn, and the normal type for: spring > autumn >> summer; in the
same growth type, the photosynthetic ability of long branches is generally higher than middle branches and
short branches. (2) Among different growth types, the WUE of common type was the highest, and that of
broom type was the lowest; the diurnal variation of water use efficiency (WUE) was a W type curve in

spring and a U type curve in summer, while the curve in autumn is a broken line. The WUE in spring was
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the highest, and the difference between summer and autumn was little. (3) The diurnal change of P,

showed a unimodal curve in spring and autumn, but it showed a bimodal curve in summer and has a “mid-

day depression” at noon, which caused by stomatal limitation and nostomatal factors. (4) Throughout the

growing seasons, the photosynthetic active radiation (PAR), stomatal conductance (G,) and transpiration

rate (T,) were very important to the diurnal change of P, among the physiological and ecological factors.

There were some differences in photosynthetic efficiency of different growth types and that of same growth

types in different seasons, which were influenced by the genotype and environmental factors.

Key words:ornamental peach trees;growth type;photosynthetic characteristics;diurnal variation

AR R S i SRR AR B ) AR Y AR B L R
[Fi) it 7 1A ) 28 B A 2 I 8] A9 ' 45 B T 24 A7 e —
I 2 SRR 6 A AR 2 45 R R
=5, Bk (Prunus persica (L. )Batsch. 17577 [E 4%
Brmi ARz, E A B TR AU SRk W2 WL Bk
e Pel AR g Al LG AN b B Ok )32 R 32 AT
ARG, Y84 AT B o & 2 R M B AT
TR Z T, 2 R AES BT T A [F) 7K % B i
MR &V S FEWROCE R AN HFE S
GVE AR . 5 2R R 5Ot L T SO O A R
(POAEREAR . 1Bk 2 1906 & RE J1 802 2= 4 fr [l 75
EHI R R 2L A € 2 XA I 5 R BE AT
TRV R A R RO R TR & 3
5 DRI 2 0 S5 i 1S 00 X6 O B I G i BT R 4
YRR s 847 AR [ 2 (o 2 A0 0D i 0w gt
SR RO AR AT T RS Ak RO G AR LR
PEBE ST A B R e . LB 1) AR A A 2 2853 T 3
AL AR A RRUR AR AY 4 KD BT AT
XA [ AR R UM R A R P 22 1) ) L ST 5 3 AR
e it R 2 e A IR A T T AN ) AR
T T R ) 6 A R AU T 2B oL 5 R 3 ]
9 TR e ) R A B B AR D' 5 i T B L 5 T R A AR
SR b BB ST A5 A ET B H T A R TR
AR R B A 7 R A A AR A R DG A AR T Y BIE 5 4l
TE A 5k 2 X5 AN ) AR A BB B R O A R O AT R
B KA ] 245 19 016 B R AIE DA B oK 3 ) 2850 38 Al ik
Z ARG LRI, B AR LA 4 DA A K
RUBEAR G R0 A RE AR EATER VB KIOL & 1E
PR L VAR DA [6) A KB 22 8] 1906 & B ) 22 5+
TR B AR B A AR I S

1R
L1 e

WU TE VL5848 Al B2 e SRR A 4 2 5 g
GEUR I BEAT » S8R S 4 AN ) Az 4 2 4 A AR
Fift» B35 368 B AN 2 ) ] R Bk 7L T Rt (3

K RD A5 H AL 5 R GEALAED <55 [ Bk
Cir D) W el BIMK 7 . & R I 34 O 6 4F  BRAT
FE 3 m X5 m, 50 b o BAREE + I8 3, Bk 4
FRFNR AR A FOR B IE i AR RGF, Te HUE
1.2 EEIRMA X
1.2.1 H£K#EEHR T 20154 8 J EAJRITER
T AR v B R A b AR PG e S e e B R b L AR
SEE MR B0 . F A RO T 8 O 1 5 b A, ) o
FEBE SR T L b 10 em, TR ZR B0 I S SR B
F200 15t FH o T ARSI 2t 58 R e AR
1.2.2 (&8#H T 2015 4FHG A FA).E S
A EAD 10 H A]) By R IR A 35 BUR R R /)N
FEAR — B A B L 7 Y | TR AL L Bk 0 B e
SMFE 2R T 7 1) 43 e 5E 3~5 K RS .2
AR 2 B0 v R 1 B2 ) BB I HE AT O A S 80 A
3 A TR A DR JE A 4% 71 ) R 4 R, 00 I 3 R AR
5 A AR B I ) T R R AT A

M Li-6400 fi #5 KO A W &R G 8:00 ~
18:00 HEs 2 h M@ kit 964 H 22k, D e i
R E S B R (D G A Rt iR br i e &l R
(P ZEMBHOR (T AL EI PR CO, ¥ (C)H <AL
FE (G (2) R MEHEFabr: 6 & A R 9
(PAR) . RAMEE (T, R E (RH) . KA CO,
WEC) ., BwilE 3 ANEZBCFYME. &5 H
AN EK R AR (WUE) :WUE =P, /T, ,
1.3 #IEAIE

TG R A A R R By I ot G R
FAK A3 F 3R B H A A8 3047 LA oA s ok
SEAENHEAA I S H K T RO (E
HEAT — 28 A4 AR AR 0 H A BT 5 B e o R AE O 43 B
TR R A R AU B ' G 3R 28 5 PR R AU IR - 1
MR RE I T B ERE.

2 ZER 55

2.1 AREERBEBEBERERKIBRI LR
TEARARS B A 8 A 300 00 5 45 A A 4 0 Y Y A 2



1838 odt O % il 36 &

KA bR K B4 48 b e A K 70 2 () A7 7 3 25 59 (3R
Do Hodr, nf B R B BBk B K (5. 54) i i 3%
KT 3 A RN S AL ARk 5 R A Rk ) 2%
35 R R v B A Bk A v (315 em) L 1T LARE b
AU AL (194, 67 cm) , HARAL BRI B /N FHE 34
A TR A5 R A 0 T R S R B [ A O R
Ty N R g U | I S 31 N (TR DR = g I 8 = 5
(7.22 cm) ; 4B A 6 1 76 AS [ A2 4 R0 Bk B 8] 22 5 4%
PR3 S LT B Y SR B YA U i N E R
A 2 ) 22 5 24 3K B M B 3 KT R R AE = fe /D
1Y 3. 19 £%.
2.2 AEETHRERFEHTHEE

FEIR 0 ) 18], BB = A FE T Y O B R

(PAR) KA JE (T, ¥y g B ffy 2, i [w] 399 K <
CO, e B (C) Rz S X B (RH) 728 4k Sk %5 AH 2
Ao AL (1D, Hob, PAR 7EE e K, IR AE
21200 35 B i B (1 720 pmol « m ? « s 1),
PAR 1E4 2= W0 B 2= R A 0 78 Bk & e Ak, Kb 7P 5
M R, E 18:00 BFX A 75 pmol « m 7+ s (A
LA, T, ERERRE S THEMTE, HAE 8:00
~12.00 5 FIF##, 12,00 155 44, 64 C, F4
R FR R R s 2= T, 248N V- 22, R AE 8:00
AL (24, 24 O, e ML 30 CL
Fs B T, A2 A0 BIBEKR S d5c s 0t B AE 142 00
(34.09 'C) g MR IR EE Z M AH 25 11. 07 C (K
1,B)., C, ¥R R R T A5 it 28 BRI L

F1 TEEKBEHEKEIRILR

Table 1  Growth indicators in peach varieties of different growth types

KA DNITRE 2 AR 15 Az HEL R ek
Growth type Leaf area index Plant height/cm Diameter/cm Plant crown/cm
-3 A Common type 3.537+0.29bB 276.67+10. 41bAB 16.57£0. 73aA 407.67+11.02aA
T A A Weeping type 3.3470.05bB 252.00415. 87bB 13.98=+0.45bB 365.16417. 39bB
i % Broom type 5.54740. 45aA 315.00413. 23aA 7.22740.42¢C 127.62+17.62dD
Ak Dwarf type 4.1540. 62bAB 194. 67411. 50cC 16.52=+1. 14aA 259. 18425, 66cC

- R RR I bR AR E /NG T84 IR P<<0. 01 F1 P<<0. 05 W35 KF.

Note: Data presented in the table are mean valuesd=SD, different capital and normal letters show the significant difference at 0. 01 and 0. 05

levels, respectively.
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Fig. 1 Diurnal changes of environmental factors in three seasons
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CL,CM and CS stand for long, middle and short branch of common type, respectively; WL, WM and WS stand for long,

middle and short branch of weeping type,respectively; BL,BM and BS stand for long, middle and short branch of broom type,

respectively; DW stand for dwarf type; The same as below

Fig. 2 Diurnal course of P, in peach varieties of different growth types in three seasons
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Table 2 Diurnal mean of P, in peach varieties of different growth types in three seasons/(pmol * m™ « s™')

I e 0 H ¥J{& Diurnal mean %"ZS%‘ Tﬂ] Bﬂiﬁﬂfﬂj
Growth type Branch type # 7 Spring ¥ Z Summer FZ Autumn aj;rj;; réaiiflgr;;;zpe
£ Long 13.05+0. 18bB 7.9840.93eD 8.6140.40bB 9. 88bAB
38 & Common type 1 Middle 13.07+0.40bB 8.37+0.29eD 8.2840.21bB 9.91bAB 9. 68bA
44 Short 12.90+0. 54bBC 7.924+0.41eD 6.95+0. 14cC 9. 26bAB
K Long 12.55+0. 67bBCD 11. 35+0. 49bcB 4.65740. 38eE 9. 52bAB
e Kl Weeping type F Middle 11.45+0.51cDE 11.14=+0. 31beBC 3.57+0. 16{F 8.72bAB 8. 82bA
44 Short 10.90+0. 57cE 9.90%0. 70dC 3.87+0. 16{F 8.22bB
K Long 11.15+0. 20cE 11.56+0. 38bB 5.78+0.29dD 9. 50bAB
7 % Broom type 1 Middle 11. 62+0. 80cCDE 10. 68=+0. 60bedBC 4. 60740. 56eE 8.97bAB 9. 05bA
44 Short 10. 68+0. 50cE 10. 38+0. 34cdBC 4.99+0. 29¢E 8. 68bAB
AL Dwarf type 41 Short 15.16+0. 04aA 13.05+0. 26aA 9.59+0. 14aA 12. 60aA 12. 60aA

T R BRI AR 227 R SR RS NG B4 A3 0. 01 F 0. 05 KPS, £ 3IH

Note: Data presented in the table are mean values=£SD, different capital and normal letters show the significant difference at 0. 01 and 0. 05

levels, respectively. The same as Table 3
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Fig. 3 Diurnal course of WUE in peach varieties of different growth types in three seasons
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Table 3 Diurnal mean of WUE in peach varieties of different growth types in three seasons/(mmol *« mol™")
] ek H #J{& Diurnal mean ;?%‘%Efzﬂj KKy
Growth type Branch type . Season Branch type
# % Spring H 7% Summer k2 Autumn average average
£ Long 3.82+0. 14beBC 3.59+0.72bB 4.0141.05aA 3.8labA
33 7 Common type Fr Middle 4.31+0. 10aA 4,747+0. 42aA 2.994+0. 26bBC 4.01laA 3.63aA
44 Short 3.52740. 17cdeBCD 2.847+0. 43cdBC 2.8640.10bBC 3. 08bcAB
K Long 3.94+0.08bAB 3.00+0. 28beBC 2.7940. 17bcBC 3. 24abcAB
TR Weeping type P Middle 3. 7540, 29bcdBC 2.7340. 27¢dBC 2.3240.11bedBC 2. 94cAB 3.08 aA
4 Short 3.8040. 38bcecBC 2.6340.16cdBC 2.754+0. 35becdBC 3.06bcAB
K Long 3.25+0.07efD 2.42+0. 22cdC 2.10740. 15¢dBC 2.59¢B
i 5 Broom type F Middle 3.42+0. 11defCD 2.1940.43dC 2.00+0.27dC 2.54cB 2.59 aA
% Short 3.14+0. 31D 2.82+0. 14cdBC 2.01#£0. 10dC 2.66cB
AL Dwarf type 47 Short 4.4140.10aA 2.4540.12cdC 3.080.16bAB 3. 32abcAB 3.32 aA
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Fig. 4 Diurnal course of C; and G, in peach varieties of different growth types in three seasons
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Table 4 Relational coefficients between P, and main physiological and ecological factors of

different growth types in three seasons

=1 AT

1 & B Relational coefficient

Season Growth type PAR T, RH C, G. C T T,
38 % Common type 0. 894 0. 059 —0.578 —0.128 0.961" " 0.249 0. 060 0.912*
e FE R Weeping type 0.926** —0.059  —0.524 —0.036 0.971"* 0.289 —0.055 0.875*
Spring % Broom type 0.913*  0.003 —0.525 —0.124 0.963" " 0.209 —0.033 0.837"
J& LT Dwarf type 0.953** 0.039 —0.600 —0.126 0.970** 0.226 —0.019 0.861*
38 % Common type 0. 620 0.221 —0.483 0.146 0.964** —0.526 0.621 0. 847~
e AL Weeping type 0.701 0. 305 —0.569 0.181 0.996* —0.188 0. 654 0. 747
Summer - em Broom type 0.698 0.323 —0.581 0.174  0.979" 0.160 0.716 0.812*
AL Dwarl type 0.624 0.233 —0.524 0.125 0.893* 0. 244 0. 540 0.701
%58 % Common type 0.903" 0. 590 —0. 443 0.229 0.959"*  —0.485 0.614 0.859*
" T Weeping type 0.985%* 0.779 —0.669 —0.077 0.918**  —0.783 0. 694 0.908*
Autumn s Boom type 0.971%*  0.802 —0.723  —0.149 0.976**  —0.798  0.927°*  0.956" *
JEAL A Dwarf type 0.855" 0.510 —0. 384 0.255 0.967**  —0.151 0. 309 0. 731

Heoxow Fw AR FR0% 0. 01 F1 0. 05 /KBy B 2 A0 e

Note: * % and * stand for significant correlarion at 0. 01 and 0. 05 level, respectively
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