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Effects of Five Dwarfing Interstocks on Shoot Growth, Fruiting and
Accumulation of Mineral Elements in Leaves of Yishui
Red Fuji Apple

HE Ping, LI LinGuang, WANG HaiBo, CHANG YuanSheng

(Shandong Fruit Research Institute, Tai’an 271000, Shandong)

Abstract: [Objective] Five dwarfing interstocks were evaluated on tree growth, yield, fruit quality and accumulation of
mineral elements in leaves of Yishui red Fuji apple (Malus domestica Mill) for three years in order to select the suitable dwarfing
interstock with independent intellectual property rights. [Method] The Yishui red Fuji apple tree seedlings with different dwarf
interstock (M26, SH6, Qing 2, Liao 2 and M9T337) planted in spring of 2009 were used as experimental trees, and the dynamic
changes of tree growth, yields and fruit qualities and accumulation of mineral elements in leaves were investigated from 2014 to
2016. [Result] The results showed that the interstock Liao 2 had better growing compatibility with the rootstock and the scion. The
shoot growth of Yishui red Fuji trees grafted on SH6 was significantly higher than that of on other four interstocks, although the
shoot growth tendency of Yishui red Fuji trees grafted on different interstocks was similar. The ratio of short shoots of SH6 dwarfing
interstock apple tree was the highest (65.2%), and the ratio of long branches was the lowest (11.1%). The average yield per plant of
M26 dwarfing interstock apple trees was significantly higher than the other four interstock, but the proportion of big fruits (the fruit
weight more than 200 g) from high to low in order was Qing 2> Liao 2>SH6>M9T337>M26. There was no significant difference

among five dwarfing interstock apple trees in average weight of fruit weight, fruit shape, fruit hardness, the content of soluble solid
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and solid-acid ratio. During the growing stages, the contents of N, P, Ca, and Mg in the leaves of the scion trees grafted on Qing 2,

Liao 2 and SH6 were relatively higher, and high Zn content was found on Liao 2 interstock tree. However, the contents of Ca in

leaves of the Yishui red Fuji trees grafted on M9T337 were slightly higher in later growth stage. [Conclusion] According to the 3

years survey data, Yishui Red Fuji apple trees with Qing 2, Liao 2 and SH6 dwarf interstocks showed better growing compatibility,

small tree, moderate growth, early bearing, high and stable yield, and good fruit quality characters.

Key words: dwarf interstock; yishui red fuji apple; tree growth; mineral element
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Table 1

The growth condition of rootstock, interstock and tree trunk (mean values from 2014 to 2016)

rh Al “F4%/cm Diameter e ) il PR/ Pl
Interstock FEfifi Rootstock (R) H{ilfik Interstock (I) $EA% Scion(S) IR S
M26 6.4a 7.3a 5.2b 1.14 0.71
SH6 6.4a 6.8b 6.4a 1.06 0.94
il 2 %5 Qing 2 6.5a 6.9ab 6.6a 1.06 0.95
LAk 2 %5 Liao 2 6.4a 6.5b 6.7a 1.01 1.03
MOT337 6.5a 7.1a 5.5b 1.09 0.77

RNRNE PR ZERIK 5% BRI T

Different letters means significant at 5% level. The same as below

80

PR
Length of new branches (cm)

2014
5
= 60}
Q
=
Q
= 5
22 a0}
=
i 2
S g ——M26
= ——SH6
‘go 20 —&—Liao 2
5] —8—Qing 2
= —¥—M9337
ol— , , , , , , , ,
4-15 5-17 6-13 7-11 803 818 9-02 9-25 10-20
757
2016
60 |

LR
Length of new branches (cm)

415 517 6-13  7-11 8-03 818 9-02 925 10-20
3 (H-H) Date (M-D)

sr

2015

60

45T

301

4-15 5-17 6-13 7-11 803 818 9-02 9-25 10-20
Hi (H-H) Date (M-D)

E1 AEPEMAKIZETHEFEERNES
Fig. 1 Branches growth of five different dwarfing
inetstock grafted Yishui Red Fuji apple trees

during 2014-2016
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Table 2 Plant yield of five dwarfing interstock grafted Yishui Red Fuji apple trees

PG 2014 2015 2016

Interstock L >200 g 4L32 L4 BB >200 g 452 LA BB >200 g 452 LLA)
Single plant yield (kg)  >200 g fruits (%)  Single plant yield (kg)  >200 g fruits (%)  Single plant yield (kg) >200 g fruits (%)

M26 37 45 42 51 52 54

SH6 30 57 38 53 45 59

LAk 2 %5 Liao 2 32 61 40 60 44 59

il 2 % Qing 2 35 63 45 60 49 62

M9T337 28 52 35 50 40 55
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Table 3  Fruit quality of five different dwarfing interstock Yishui Red Fuji apple trees from 2014 to 2016
SR S L P2 AT [ TE HLS A T E R [l % LU
Interstock Mean fruit mass (g)  Fruit figure index Soluble solids (%)  Firmness (kg:em?)  Titratable acidity (%) TSS/TA
M26 248.3a 0.77a 16.3a 8.2ab 0.57a 28.60
SH6 249.1a 0.82a 16.0a 8.8a 0.61a 26.23
Whk 2 % Liao 2 252.3a 0.79a 15.3b 9.0a 0.59a 25.93
Thili 2 %5 Qing 2 247.6a 0.83a 14.9b 8.5a 0.42b 35.48
MOT337 235.9a 0.86a 15.7ab 7.9b 0.55a 28.55
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Fig. 3 Effects of different interstocks on the major

element contents in leaves of Yishui Red Fuji

RPN AT IR B B g N, A2 8
LR FE, BRI NRE, R ATA B (K
3-D) o SH6 PRI “YT/KL & LRSS B A L
AT HAR P GG, 505 2 5 R ELE, 2% o A il Bl
HEM S EEF AL,

ANFREAR YKL & A KA A 7k
i (B 3-E) BB 6 I a) SRR,
IRk ETE, 9 AARE R (e, V&R Bl .



4 PE5: 5 ANMEMCP IR YTKEL W3R SRR T UC SR B R AR 755

2.6 AEPEEEIHEEKBHHEFARETRSE

A

AEARIIAS [ TR T K 20 T kS R
ALK (& 4-A) o SH6 Hrialfl B gk
ARKEPRIL BT, fE 6 AP il mie, ZJaTTn
TR, 8 JMIE R, BEE ARG, XA
PrlelTt e Feth Rl aG bt g gk AR B B A
MR, AR TT R, R DRI

HiP 4-B. C wl LA Y, AR )l 1K <97 7K

%f Mn (mg-kg™)

207 W R R EER IUAR S, AR R
PRSI S, SRR B A TR, 2
JR BB B AT — L TE, AN [ R T ) 2
ENTE

K 4-D &W], AFEPRGS B YK w et
Fi i S AR AR B S A el 7R 6 H
PR LT 7 A REEEIEACI N w2 e SR
o AN PRI RE AR LUI Rl 2 5 72BN A K=
S T A R R A A

120 B

[
(=}
T

IS
=)

4-15  5-17 6-13 7-11 8-03 8-18 9-02 9-25 10-20

i Cu (mgkg™)

Py . . . . . . . .
4-15 517 6-13 7-11 8-03 8-18 9-02 9-25 10-20
HH# (H-H) Date (M-D)

B4 FEAPES KL ErtHABETERSERZN

Fig. 4 Effects of different interstocks on the trace element contents in leaves of Yishui Red Fuji
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