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Al N GF677 SR 3 SIS 4 555 (HH AT T
PSP SEIR AT 32 24 rp TR SR 5T
PEPEOY B2k GRETT KR 4R A8 T A
A5 GF6TT PRI RS P Bkl A
ab Rl AR R 3 sl T 7 el DX PR R B = AR 258
W PRICAIF TS E AT HE B v g DX 4 57 3
ZEME IR GF6TT HBBEM ROt & 451 I 2RI
FEPEREENA , IR OB e 22 S A s A g 2R
BEALA , A ARG REA T F P 1L RO RCE AT
TRRREREAIE KL ah b i 4R (LR S TR .

1 BPRHS ik

1.1 ik SR iE s

AR BkRE A GR677 (1 4E A48 ) , LA
B (1 LRI AR

TR A TP ) 145 18T BH T R K S F ol i AT g 224
MR TS (30°30750. 97N, 104°26'35.21"E) , J& W
PR MR A0, AT 17°C  AEFE Y £ 900 mm,
IR - HEAEY AR, R 20 A2 4F, [l IX 145
RE RN 2R E AV TS K H BB 55t
1T RHETF A pH {H 8. 44, A HLIK 6. 53 g/kg,
4£50.60 g/kg, 215 0.631 g/kg, 441 20.03 g/kg, [H
BEFA Y 19.2 cmol +>/kg,é<’1§9§ 63.3 o/ke , G RUEE
0.54 mg/ke, HEEK 19. 4 mg/ke, 50455 5.5 mg/kg,
EHPELS 81.0 cmol Y6 Ca®* / kg, A8 4L 1. 6 cmol 5
Mg’ /kgo 2014 4ERIUE + 28 )7 ik + F , bkAT
PR 1 x4.5 m, 2015 4EFRAR I GF6T7 FIEHEI N 1
AR AR B )R 2016 4F 5 % 2016 4F 10
He
1.2 REH*

PEHUA K33 1y GF677 5 B2 A 1, B bk
J 1 EE L EACERRE S M ER . HS A S Hil2s
B 1A H 2247 I B R BF 9 & 11 il
GFO77 FIEAA AR ] JCH HL 3 B R H B s AT g
2R DO S EL, BRI E 10 it Hod gy
s N ok 2 R 4 T 4R A 2 30 min LB
R IdARIE, Z 05 F G E R 58 UGS TR 5
JE TS AL 30 min DB, PRI E TGRS T Y
M4 RIOESHL

6 H3 HZE 6 H 8 HRAMMA, B9 &
11 g5 GF677 MU (AR ] JCs H 35 A vh
T RGN BE M- A S R [ £ AN CO, i R [l £k (AR
W5E 10 Frig) o

I AR 3L E LI-COR /3 w] 1) LI-6400XT fifi
#FEAOCAAE IR RS, i3l 640040 5%
HARMASE AT

(1)F2016 45 A5 HE9 A 2 H I E
HVERIRRCHEIR, REbR 4 JRII0E — O (H e 5 9K, LA
TR B R AR R T1 ~TS) |, Ay b iet e o
Fr B eI HiI B4, & PARin 24 1000 ( umol -
m™ - s7h) EELLH] 10% R LY CO, AR
g MM E S S HE CO, Wk 380 =3 ((pmol CO,
mol '), H,0 ¥k 4 20 1 (mmol H,0 mol "), FE 5
P Flow 2 300 (pumol - ™), 28 LR SIEL N
95.55 + 0. 02 kPa, I & 45 & {3 5. 78 i %
(Trmmol ) 53 % (Photo) S L7 E ( Cond ) . Jifs
i) CO, ¥JE(Ci)

(2)7£0 ~2000 pwmol » m™> « s~ S i [ Py i
SEFEM N B 2%, 3B PARin = 0,20 .50 ,100,200,500
10001500 ,2000 & JLA4~ 4 20 65w A B, o S50
(1o

(3)1E£ 50 ~2000 wmol CO,mol ~'JEE[FH Pyl E CO,
Wi )07 28, 1585 50,100,200 ,300 400 600,800, 1000 .
1200 ,1400 1600, 1800 ,2000 ( wmol CO,mol ") - =
A~ CO, HeERSE, PARiIn1000 ( wmol - m’ s,k
JEHB 10% , R I AM % CO, TEA RS, HAR S 4R
(Do

(4) Mg M2 R PO CS R, B NS PARIn
Off qRZ, HoAR Z 40 m (1), B 5 I — >4 F ik o o'
(11300 wmol - m~> - s kebstE] 0.8 s) Ml Ra s
PEN(Fs) |, I/ MR 96 (Fo ) R NN i K50
(Fm) , #%18 Rohacek'"™ /A 3343 e fb 2 i T30 %R
Fv/Fm = (Fm - Fo)/Fm, M5 A i R T oK FHDG
FHETEAL 30 min DB REETA I R ES B R 6T
GG SE ISR R DS BN , AT
& PARin Jy 1000(pmol - m™* - ™) HAZHAE (1),

SR IR I E DL T 86RO T BNk
(Fo') DT I RHESE(Fm') , PSIT KW Hl Y&
BRI LR [ Fv'/Fm’ = (Fm' = Fo')/Fm’] ,PS1I i
TG R TR PhiPS2[ @PS Il = (Fm ~Fs)/Fm'],
ek K 2% NPQ = (Fm — Fm')/Fm’ = Fm/
Fm' - 1], B F{%3# 3 % [ ETR = PPFD x oPST x
0.84 x0.5 ], 64 ThReAHX Bl E Lpppy =1 = (qP =
Fv'/Fm') /0. 83, it | M IOGRE 73 T : REAFERL Hd
=1 -Fv/Fm’, e b2 W Fe = qP = Fv'/Fm’, PSIJx
NHLOAR A RE B AR Ex = (1 —gP) * Fv'/Fm',

Fi A D A 25 R AR B Excel 3 4% JF 4 ]
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Fig.1 Pn in leaves of GF677 and wild peach on

alkaline soil at different stages

11T 78575 S 3R A ) 7 — o P[] P B3 I T R
7 TR K, SR LT SR PR S A
RRFKAR . HIE 2 w0, Bk F0 GF6T7 I Y
7RI R ARA BN M S b e ST R
FRARAT B BUAE T2 i 400, B TH i BE AN TR, 2 W
X — I AR R AR I T e 52 2 B8 1R R

LR AR LT RREE D E A A
P WP T e 2 B A T el 18 3 ml R, A ] s 3

OGre77 @Bk

.

77

V7

FE [ 4% / (mmolH,0-m2-s™)
o - N w =Y wv (<)} ~N o]

_

2

T4 T

w

T

=

T2 T3
I 391

B2 ittt E Gre77 MERA BN F
B ZE Trmmol T
Fig.2  Trmmol in leaves of GF677 and wild peach

on alkaline soil at different stages
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alkaline soil at different stages
400
A~ 350 BGre77 B EM
by _—
:[,éx g_soo
8 8 250 -
=S AN
= §_200 N
150 N

=
o
=}

T1 T2 T3 T4 T5

B4 witL b G677 FNERKA [E B HART Fr A ]
CO, REEL
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wild peach on alkaline soil at different stages



156 W

1 36 &

2.2 JIhERERMN LT E GF677 FnERkIT S 38 AT

M RABXSHIL R

HE S FIE 1 A A1, GF6TT7 St N ih 26 &2 5 I
FHIG T2 ka3, i B Ak o't 1 il 2 B o't i 5
JERIHG I 2 B IR GFOTT 3R
T RCRI S T Bk, KL G 3R S
TE#k, GF6T7 HJEHu A JEIF IR K T 6
BE,HERARE, B ERME SRS & T
GFOT7 MM i o KW GF677 fitk 5 BEMEAH I
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Fig.5 Response curves of Pn-PAR for GF677 and

wild peach on alkaline soil
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Fig. 6 Response curves of Pn — CO, concentration for GF677

and wild peach on alkaline soil

X CO, 1 i o7 e 48 2 B G b e 42
PR I S BT By & #4. GF6T7 1) CO,
Mo AL I 3 = T Bk CO, MRS, GF677 1Y i
AL D) e R T e =T R Sy A N N S E 5 e s
K, A, GFOTT M R ALECR = T Bk SE AR
PRI B ER AR E . R GF6TT Mtk 5 &
MEAR LG , AT AFE AR Y CO, YR BE 45 B 7 4E 0
BHE, ORI AR CO, MR 254, MM 2] 3
OGS R
2.4 Il EREREELT E GF677 FAEMA B BT

FERASHILE
W R B /NPT IR 5 S Fo SUCREFR R 0] 1k 9 St i [

&1 IR EEHEMEL E GF677 F1EMSLMM AL # 2% ( Pn-PAR) 18X SHILLEL

Tab.1 Comparison of related parameters of response curves of Pn-PAR of GF677 and wild peach on alkaline soil

n , BREOL AR G L PN I I 2k
REAE AR TR T S S S
/(pmol *m™* +s7") /(pumol -+ m™ +s7) /(umol -+ m™ +s77) /(pumol - m™ - s
EHk 0.0338 +0.0092 10.86 £3.13 1463.09 +184.74 102.75 £11.42 % = 2.34 +0.51
GF677 0.0592 +0.0046 * = 17.58 £2.11 = 1590. 10 £92.09 52.89 £11.99 2.77 +£0.49

TE R o« FORZINIF — 4845 1E P<1% KF 2R, « FORZN R —brfE P<5% k¥ LR B%, TR,

&2 )IhEREEEL E GF677 F1FE#k CO, MR i £k ( Pn-CO, ) X SHLLE

Tab.2  Comparison of related parameters of response curves of Pn-CO, of GF677 and wild peach on alkaline soil

- R RREOLAER CO, HluA A CO, CO, A [ELRUSUES

IR

. /(mol »m™ +s7')  /(umol +m™ +s™")  /(pumol +m2-s7") /(pmol + m=2 - s71) /(pmol + m=2 - s~V
Bk 0.0443 +0.0120 21.67 £1.24 1412.20 £165.71 99.68 £7.68 * * 4.15+1.02
GF677 0.0589 +0.0096 33.94 +5.00 = 1873.53 +182.93 * = 68.64 +7.39 3.79+1.32
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Fig.7 Fo in leaves of GF677 and wild peach on

alkaline soil at different stages
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Fig.8 Fm in leaves of GF677 and wild peach on

alkaline soil at different stages
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Fig.9  Fv/Fm in leaves of GF677 and wild peach on
alkaline soil at different stages
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Fig. 10 @PS1lin leaves of GF677 and wild peach on

alkaline soil at different stages
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B Fs BISE R BTG 2T M n T F
RIEH . FKW CF6TT {32 BB Wi J5 254~ ]
TEBAR A (EL/KFT BIREIE B S 5 1 SO
A, HOE A R GRS E T LB 5
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Fig. 11 Fs in leaves of GF677 and wild peach on

alkaline soil at different stages
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Fig. 12 Fv'/Fm' in leaves of GF677 and wild peach on

alkaline soil at different stages
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Fig. 13 NPQ in leaves of GF677 and wild peach on

alkaline soil at different stages
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Fig. 14 ETR in leaves of GF677 and wild peach on alkaline

soil at different stages
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Fig. 15  Limiting value of photosynthesis in leaves of GF677
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Fig. 16  Heat dissipation in leaves of GF677 and wild peach

on alkaline soil at different stages
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Fig. 17 Photochemistry dissipation in leaves of GF677 and

wild peach on alkaline soil at different stages
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Fig. 18 PSII reaction center non — photochemical energy dissipation

in leaves of GF677 and wild peach on alkaline soil at different stages
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Comparison of Photosynthetic Characteristics and Chlorophyll
Fluorescence Parameters Between GF677 and Wild Peach on
Alkaline Soil in Sichuan Hilly Basin

TU Meiyan, SONG Haiyan, CHEN Dong, LI Jing, SUN Shuxia, JIANG Guoliang*

(Horticulture Research Institute, Sichuan Academy of Agricultural Sciences & Southwestern key laboratory of

horticultural crops biology and germplasm enhancement, minisiry of agriculiure, Chengdu, Sichuan province, 610066 )

Abstract: There is a long history of peach cultivation in the hilly area of central Sichuan. The soil in this area is
purple shale rock alkaline soil, which causes peach yellowing and thereby seriously affects the growth and
development of peach trees. To identify the difference in photosynthetic capacity between the resistant material
GF677 and common wild peach growing in alkaline soil, biennial GF677 cutting seedlings and wild peach seedlings
were chosen as materials, and their photosynthetic and chlorophyll fluorescence parameters were compared by
LI6400-XT portable photosynthesis measurement system in this paper. These data could provide the theoretical
basis for screening high-photosynthetic-efficiency and anti-yellowing peach germplasm resources in the future. The
results showed that: (1) the apparent quantum yield and CO, saturation point were markedly higher for GF677 than
for wild peach, and the maximum net photosynthetic rate under light and the maximum net photosynthetic rate
under CO, were also significantly higher for GF677 than for wild peach. The light compensation point and CO,
compensation point were significantly higher for wild peach than for GF677. (2) The chlorophyll fluorescence
parameters Fm, Fv/Fm, photochemical yield of photosystem II, Fv'/Fm’, and electron transport rate were
markedly higher in GF677 leaves than in wild peach leaves at multiple stages, and these differences between the
two peach lines were greater in summer. Non-photochemical quenching was markedly lower in GF677 leaves than in
wild peach leaves at multiple stages. (3) GF677 was able to dissipate non-chemical energy and antenna heat in the
photosystem II reaction center, and direct excess excitation energy to the photochemical reaction to increase the
yield of chlorophyll fluorescence and protect the photosynthetic organs. Therefore, the thermal stability of
photosystem Il was greater in GF677 than in wild peach. Generally, these results indicated that GF677 had more
efficient light energy distribution mechanism and more stable photosynthetic system than traditional wild peach.

Thus, GF677 had potential as an anti-yellowing root stock in the Sichuan Hilly Basin.

Key words: GF677; wild peach; alkaline soil; photosynthetic characteristics; chlorophyll fluorescence parameters



