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Effects of different interstocks on photosynthetic and chlorophyll
fluorescence characteristics in leaves of ‘ Yueguan’ apple under
different drought stress conditions

LI Cheng-hui, LIU Zhi, WANG Hong, YU Nian-wen, WANG Jie,
ZHANG Xiu-mei, LI Hong-jian, SONG Zhe
(Liaoning Research Institute of Pomology, Yingkou, Liaoning 115009, China)

Abstract; Yueguan/Liaozhen 2/Malus baccata, Yueguan/GM256/Malus baccata, Yueguan/77 —34/Malus
baccata and Yueguan/Malus baccata of two years old were grafted in pots as test materials to study the effects of dif-
ferent interstocks on photosynthetic characteristics, the fast chlorophyll fluorescence induction dynamics parameters
and curves (OJIP) of leaves under the different drought stress treatments, that included normal water supply, slight
water stress, medium water stress and severe water stress. The results showed that slight water stress increased chlo-
rophyll A(6.3%) , chlorophyll A+B(5.9% ), Pn (9.7% ) of Yueguan/Malus baccata and WUE(73.0%, 116.1%,
155.3% , and 105.7% ) of 4 stion. Medium water stress and severe water stress decreased Pn (1219.2% , 938.5%,
786.7% , 583.3% and 8475.0% , 9826.5%, 1895.1%, 1384.4%) , Gs (813.0%, 875.4% , 866.5% , 508.3% and
1066.7%, 592.1% , 852.1%, 1274.4% ) and Tr (783.3%, 695.0%, 795.2%, 356.8% and 527.7%, 341.7%,

I Fm B 2018-11-28 & @ H#5:2019-05-13

E£HA . ERZIALN M H AR R LW R ST H (CARS-28) ;i TAFHEFOA 2 W98 H 4 (GY-2017-0043) ;1L T45 F bt 7=
FARMR R (LNGSCYTX-13/14-3) ;3T 745 vh sk 5| b Jy B & g % 3 — b Jy BHE Q87 101 H 7R 715 (2016-2018)

1EE R R (1984-) 5 1L TN, i+ Eﬁiﬁﬁﬂ:ﬁ,ﬁ,IEM$%*XT§1%LUQE£EEH%O E-mail ; Inlichenghui@ 163.com

BIEEE . TAE(1969-) , 5 AL TR A W5 61, EE TR 5T, E-mail; lgynw@ 163.com



84 T XA 5T 37 %

403.6% , 692.2%) of 4 stion, and Ci (49.3%, 48.3%, 53.0%, 51.5% and 83.1%, 108.5%, 67.0%, 55.2%)
increased. In addition, after the analysis of OJIP curves, The K phase appeared clearly under the medium and se-
vere water stress, and the J phase value also increased significantly. Moreover, with the increase of the degree of
water stress, Fo, W, and V| in the chlorophyll fluorescence parameters of each stion increased gradually; Fv/Fm,
Fv/Fo, PI,. , Pl ABS/CSm, TRo/CSm, ETo/CSm and RC/CSm decreased gradually. This showed that medi-

um water stress and severe water stress caused the PSII donor side, receptor side and reaction center to damage in

total »

different degree. This resulted in that the electron transfer was blocked and the efficiency of the solar energy absorp-
tion of leaves was reduced. At the same time, PSI had been destroyed, thereby broke the coordination of the two
light systems. The destruction of Yueguan/Malus baccata and Yueguan/77 —34/Malus baccata was significantly
lower than others. This showed that the drought resistance of Yueguan/Malus baccata and Yueguan/77-34/Malus
baccata were better than the other two stion in the medium and late water stress.

Keywords: ‘ Yueguan’ apple; drought siress; interstock; photosynthetic characteristic; chlorophyll fluores-

cence characteristic
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Effects of different stion on Chlorophyll of leaves under water stress
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Fig.2 Effects of different stion on photosynthetic physiological parameters in leaves under drought stress
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Table 1 Effects of different stion on Fo, Fv/Fm and

Fv/Fo of leaves under water stress

S Tl A

. Fo Fv/Fm Fv/Fo
Treatment Stion

YG/L2/Mb  8658+92aC

XTHR YG/GM256/Mb  7183+73bC
Control  YG/77-34/Mb  9159+49aB  0.84+0.04aA
YG/Mb 8710£100aB  0.83+0.03aA

0.83£0.04aA
0.82+0.05aA

4.91£0.04aA
5.01+0.07aA
5.06+0.09aA
5.18+0.05aA

i YG/L2/Mb  8913+199aBC  0.84+0.01aA
Bl YG/GM256/Mb  7451+83bC 0.82+0.03aA
Slight ~ YG/77-34/Mb  9106+292aB  0.83+0.04aA
water stress YG/Mb 9060+£114aB  0.84+0.03aA

5.02+0.05aA
4.95+0.1aA
4.95£0.13aA
5.06+0.11aA

PR YG/L2/Mb  9553+30aB  0.79+0.00aB
Eiha YG/GM256/Mb  8597+106cB  0.79+0.01aA
Medium  YG/77-34/Mb  9897+45aA  0.78+0.01aB
waler stress YG/Mb 9168+216bB  0.79+0.01aB

3.77+0.10aB
3.84+0.13aB
3.83+0.18aB
3.96+0.10aB

FET YG/L2/Mb  10892+469aA  0.42+0.02bC
Bt YG/GM256/Mb 10278+266aA  0.68+0.04aB
Severe  YG/77-34/Mb 10129£35aA  0.73£0.02aC
water stress YG/Mb 10019+252aA  0.76+0.02aB

0.72+0.04dC
2.26+0.12cC
2.76+0.06bC
3.21+0.06aC

RPN E FREFORFAE BRI GG A 1 2 55 3, KE
FREFRR R REFRAL A AN IR AR ) 22 57 W 35 (P<0.05) , R IR,

Note; Different lowercase letters mean significant difference among
the same treatments and different stion; capital letters mean significant
difference among the same stion and different treatments ( P<0.05) , the

same below.
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Effects of different stion on the fast chlorophyll fluorescence induction dynamics of leaves under water stress

%2 FEMETREBEAATHE W, .V, Pl P, G0

Table 2 Effects of different stion on W, V,, PI

and Pl of leaves under water stress

abs

JEF Treatment filifHZH & Stion Wy v, Pl Pl
YG/L2/Mb 0.11£0.006bC 0.35+0.02aD 7.26£0.61aA 6.92+0.14aA
paic YG/GM256/Mb 0.11+0.008bC 0.34£0.01aC 7.45+0.40aA 6.89+0.24aA
Control YG/77-34/Mb 0.14£0.007aC 0.34£0.01aC 6.95+0.19aA 6.70£0.16aA
YG/Mb 0.13£0.009aC 0.3620.01aC 6.86+0.35aA 6.88+0.21aA
YG/1.2/Mb 0.15+0.003aC 0.43+0.02aC 6.39+0.44aA 6.51£0.21aA
AR ELA YG/GM256/Mb 0.11£0.009bC 0.36+0.01bC 6.98+0.51aA 6.46+0.30aA
Slight water stress YG/77-34/Mb 0.13x0.009bC 0.35£0.01bC 6.64+0.29aA 6.52+0.09aA
YG/Mb 0.1320.010bC 0.36=0.01bC 7.20+0.60aA 6.96+0.08aA
YG/1.2/Mb 0.25+0.010aB 0.57+0.02aB 2.12+0.14¢B 1.62+0.02¢B
L YG/GM256/Mb 0.1920.005bB 0.54+0.03abB 2.41x0.14bB 1.81£0.05¢B
Medium water stress YG/77-34/Mb 0.18+0.009bcB 0.49+0.01bB 2.92+0.18abB 2.2120.06bB
YG/Mb 0.1620.006¢B 0.46+0.02bB 2.97+0.11aB 2.63x0.12aB
YG/1.2/Mb 0.33+0.015aA 0.68+0.04aA 0.2020.00dC 0.1120.00cC
T S YG/GM256/Mb 0.31+0.006abA 0.62+0.04bA 0.65+0.02¢C 0.3120.01bC
Severe water stress YG/77-34/Mb 0.29+0.016bcA 0.62+0.04bA 0.7220.01bC 0.95+0.04aC
YG/Mb 0.26+0.004cA 0.61£0.03bA 1.2420.02aC 0.90+0.01aC

2.3.4 FF AT R E AL AR LA KT et i A AR AR
WA EARSR R TS EENYa R3]
VLA EEH PR AT, YG/GM256/Mb 41 & i
J B T AR IS O BE ( ABS/CSm ) il K Y O B
(TRo/CSm) T H & i fig it (ETo/CSm) 1
N U O (RC/CSm) f 5K T Hofth 3 F i e 4
G RET 2T 4 FheSFEA A 3 Frie
LS EOR SO G R, Hi YG/GM256/Mb 41

A 3 FhBE IR I S EOR SN e BEATS i KT
il 3 FhAGFE 4 A, YG/L2/Mb 2H 4 ) ABS/CSm
TRo/CSm A1 RC/CSm Hxf B i 25 3 v i v 38 A
JE e BRI T AR G 1 3 FRRE E IR S EOR
RN HUL ARG TRAL A 3 P e & IS BRI R
WL % 2 R B AR IR R YG/12/Mb > YG/77 -
34Mb>YG/GM256/Mb>YG/Mb 44 .
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Table 3 Effects of different stion on the phenomenological energy fluxes per CS and the density of RCs in leaves under water stress

AbFH Treatment 4l A Stion ABS/CSm TRo/CSm ETo/CSm RC/CSm
YG/L2/Mb 50299+473hB 41641+409hB 26963+1061aA 40851+876aB
S IR YG/GM256/Mb 41637+1200cA 33819+545¢A 22331+578bA 33315+ 1605bA
Control YG/77-34/Mb 53249+1963aA 44143 +1744aA 25294+1155aA 43460+2046aA
YG/Mb 54164+£1029aA 45104+£924aA 26975+986aA 42730+786aB
YG/L2/Mb 54999+ 1486aA 46011+1252aA 27099+852aA 47527+1865abA
TR 2 YG/GM256/Mb 42079+740bA 34628+732bA 22261+695bA 34894+923¢A
Slight water stress YG/77-34/Mb 56997+135aA 47609+411aA 27585+ 1464aA 44632+1923bA
YG/Mb 54553£1204aA 45843+1148aA 27165+1006aA 50947+2011aA
YG/L2/Mb 43951+1708bC 34731+1459aC 18367+910aB 28670+809aC
R T R YG/GM256/Mb 41001+580cA 33040+1162aA 15334+608bB 28754+1068aB
Medium water stress YG/77-34/Mb 46238+1398aB 36319+1523aB 18306+ 184aB 28055+381aB
YG/Mb 42366+1723bcB 32770+370aB 17577+721aB 28839+836aC
YG/L2/Mb 17623+284cD 6765+227cD 3157£162cC 5839+202cD
EEF 5 YG/GM256/Mb 33655+2072bB 21710+784bB 8541+506bC 16698+1288bC
Severe water stress YG/77-34/Mb 30488+752bC 22269+704hC 8579+419bC 16464+147hC
YG/Mb 41738+444aB 32347+1471aB 12330+269aC 26393+1377aC
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