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Abstract Since the 1980s, sweet cherry has been introduced from Dalian and Yantai to Shanghai for cultivation.
However, it always shows unconformable symptoms, such as floral sterility, the high ratio of pistil deformity and
so on. At present, sweet cherry has achieved continuously small-scale high yield through the screening of
low-chilling varieties, chemical or physiological regulation measures in the Yangtze River Delta regions such as
Shanghai, and Zhejiang. Taking the different varieties of sweet cherry in the Pujiang lvgu practice base of
Shanghai Jiao Tong University as experimental materials, we assessed the biological characteristics of sweet
cherries with different scion/rootstock combinations, different training systems, and with or without application of
hydrogen cyanamide (HC) in this study. Additionally, we evaluated comprehensively the performance of different
varieties of sweet cherry in Shanghai through investigating the tree height, trunk diameter, shoot length and
thickness, phonological phase, bud and flower densities, floral organ development, fruit setting and fruit quality,
which could provide a theoretical support for introduction and high efficiency cultivation of sweet cherry in
shanghai as well as other warm winter regions in southern China.

Keywords Sweet cherry, Warm winter regions, Biological characteristics, Flowering characteristics, Fruiting
habits
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Figure 1 Flowering period of different varieties of sweet cherry in Shanghai
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Figure 2 Effect of hydrogen cyanamide treatment on the flowering of sweet cherry
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Table 1 Effect of hydrogen cyanamide on phenological period of three low-chilling sweet cherries

Al fitik PR AL B i 25 ) HIFEH] AL 246 )
Varieties Stock HC Initial budding Initial flowering Full-bloom Final flowering
Z v G5 = 02-24 03-09 03-12 03-21
Royal Minnie Yes
% 02-24 03-09 03-14 03-22
No
L G5 = 02-24 03-09 03-13 03-22
Royal Lee Yes
i 02-24 03-09 03-14 03-22
No
LIEEEd G5 & 03-09 03-31 04-03 04-10
Stella Yes
i 03-09 03-31 04-03 04-10
No
R 2 G5 BEAHIAS [FIEH PRk it Ao 5] 75 75 2L ARV B AL
Table2 Comparison of vegetative growth of different sweet cherry varieties with G5 rootstock
Al W T4z B WA RELRE
Varieties Tree height (cm) Trunk (mm) New shoot length (cm) New shoot thickness (mm)
2y 270.00+45.83 ® 37.34+1.96 < 59.38+8.61 ° 10.60+1.46*
Royal Lee
E A 236.67+30.55° 38.11£1.96¢ 40.00+3.42° 8.99+0.94 ®
Royal Minnie
AN 266.67+40.41 ® 49.01+0.39 « 45.95+3.16° 8.99+1.26 *
Hongnanyang
s o 253.33+47.26 ® 54.98+3.39 & 43.41+3.02® 9.46+0.79 ®
Russia 5
EHe LT 290.00+17.32 ¢ 70.10+6.57 * 44.99+3.90 * 8.53£0.70 ®
Columbia
B 243.33+25.16 % 46.41+1.99 ¢ 43.54+2.61 * 8.96+0.57 ®
Blackgold
Pl 225.02+42.43° 42.72+1.79 ¢ 47.52+5.07 * 9.77+£1.43
Pingshuntian
A ! 237.50+53.03 ° 56.61+0.08 « 43.27+3.29 * 8.88+0.02 ®
Lapins
ok 261.67+5.77® 65.80+7.31 ® 46.08+3.32® 8.24+0.73°
Van
C4-11 261.67+2.89 ® 65.70+15.60 ® 48.01+4.60 * 9.39+0.64 ®

TE: NG FRERIR LA G5 9Tl A A [ S PRk it Ao 2 18] A 22 5 4k LR R

Note: Lowercase letters indicated the differences between different varieties of sweet cherry with G5 rootstock
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Figure 3 Vegetative growth of two low-chilling sweet cherry varieties (‘Royal Lee” and ‘Royal Minnie’) with different combinations
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Table3 Comparison of floral organ development of different sweet cherries with G5 rootstock

A W fitiA IBIAE(%) TEAAE(%) W T AE(%)

Varieties Tree structure Stock Abortive flower Normal flower Deformity flower

B it G5 2+14 98«12 0¢

Royal Lee Slender axe

AL gy G5 2424 98+2° 0c

Royal Minnie Slender axe

AN Yy G5 28+5° 714 1+1 %

Hongnanyang Slender axe

eI YiHEI G5 26+13° 74+13 < 0¢

Columbia Slender axe

i gy G5 70+14 30£14¢ 0°

Pingshuntian Slender axe

EDAZE GiHET G5 5+3¢ 9543 ® 0°

Lapins Slender axe

ok YitETY G5 87 901 2+ °

Van Slender axe

C4-11 YT G5 3+349 9743 @ 0¢
Slender axe

ESEE UFO G5 542 867 947

Tieton

ok UFO G5 l1+1¢ 981 ES

Van

[ SiH UFO G5 542 9542 ® 0

Summit

A s UFO G5 102 °¢ 8943 b 1£1°®

Brooks
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Table 4 Comparison of floral organ development of low-chilling sweet cherries with different rootstocks

wi R IE fifi AR BAEAE(%) SEAAE(%) Wi TEAE(%)
Varieties Tree structure Stock Abortive flower (%) Normal flower (%) Deformity flower (%)
LRI iR G6 10+3 ® 90+3 * 0°
Royal Lee Slender axe
ik 3i G5 2+1° 98+1* 0°
Slender axe
iR Ma 1+0? 98+1* 1+1°
Slender axe
LRI YT G5 242 98422 0°
Royal Minnie Slender axe
Ik YA D 26+13? 74+132 0°
Slender axe
YT Ma 2444 7644 0°
Slender axe
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Figure 5 Fruit setting rate of different varieties of sweet cherry
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Table 4 Comparison of floral organ development of low-chilling sweet cherries with different rootstocks

mn A W% filiA BALAE(%) FEARAE(%) W T AE(%e)
Varieties Tree structure Stock Abortive flower (%) Normal flower (%) Deformity flower (%)
D giHETY G6 103 ¢ 90+3 * 0°
Royal Lee Slender axe
piki 31 G5 2+1°® 98+1® 0°
Slender axe
ki3I Ma 1£0° 98+12 112
Slender axe
NI giHETY G5 242° 98+2 0°
Royal Minnie Slender axe
JiHETY D 26+13 74£13 0°
Slender axe
i Ma 2414 764 ° 0°
Slender axe

5 BRURRT L i DR B A B s
Table 5 Effect of hydrogen cyanamide on fruit setting rate of sweet cherry in Shanghai

L W% iR EREEALE ARRE(%) 0.05 /K122 Al
Varieties Tree structure  Stock  HC Fruit-setting percentage  p<0.05
RE UFO G5 Yes 24 HC 52, {7 [A) 22 5 i 3%
Tieton UFO No 15¢ Significant difference of with and without HC
ek UFO G5 Yes 23« HC %2, %A1 £ 57 &3, Significant difference of
Van UFO No 2@ with and without HC;
ik i Yes 5¢ W) 2 5 R
Slender axe Significant difference of UFO and Slender axe
A& T UFO G5 Yes 55° HC 72, fIA 2257 3%,
Brooks UFO No 258 Significant difference of with and without HC
GiHET No 21% TR ) A d 25
Slender axe No significant difference of UFO and Slender axe
RS UFO G5 Yes 174 HC f&, 5102 5 5.3,
Hongdeng UFO No 304 Significant difference of with and without HC
ER43 SR G5 Yes 62° HC &, a1 %R &3, Significant difference of
Slender axe No 8E with and without HC
b g G5 Yes 30¢ HC &, &2 A 23,
Stella Slender axe No 248 No significant difference of with and without HC
AR LRI G5 Yes 31¢ HC &, 5 a1 %R &3, Significant difference of
Hongmi Slender axe No 20 % with and without HC
AN e i G5 Yes 15¢ HC &, 5 a1 %R &3, Significant difference of
Hongnanyang  Slender axe No 6F with and without HC
i gt Gy G5 Yes 18¢ HC &, fIaZ 7 AR,
Lapins Slender axe No 15¢ No significant difference of with and without HC

T /NG T RER IR B GUR AL B A 5] it b ) ) 22 e ARG TR 5 5 B 7R AR 4 B AUl b S8R A T ot i ) ) 22 e 1 B
Note: Lowercase letters indicated the differences between different varieties of sweet cherry with hydrogen cyanamide (HC); Capital
letters represented the differences between different varieties of sweet cherry without HC

BEAT /N HIAR R Bt R 3 106, B 1 HIRRRG(H 45, 2014). HIDARA I Il AR By DUR BRSE R A =
WAL T R 7 R A R P T A R R (PR D7 AN 7 IXONTEL, R 7 et 7 s T B PR A R G EL X
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Table 6 Effect of rootstock on fruit setting rate of sweet cherries

s Wi fitiAR R AL R AAIRE (%)
Varieties Tree structure Stock HC Fruit-setting percentage (%)
LRI YT G5 No 3®
Royal Lee Slender axe Ma No 6°
G6 No 2°
D No 6°
% YT G5 No 50
Royal Minnie Slender axe D No 9

R 7 _LigIX G5 Tl AR AR FHE B it 0 SRS i BOIR L
Table 7 Fruit quality of different varieties of sweet cherry with G5 rootstock in Shanghai

pL AL PR S35 L () AR H(g) RIBAEH AT R TEA(%)
Varieties HC Average fruit weight Maximum fruit weight Fruit shape index TSS

AR Yes 7.42+0.37 9.62 0.86 16.90+0.36
Hongmi No 6.37+0.11 6.89 0.996 18.00+0.58
Vi = Yes 8.53+0.24 10.62 0.93 15.30+0.45
Van No 7.00+0.33 7.66 0.99 14.03+0.51
HrREhr Yes 6.98+0.18 8.79 1.01 15.28+0.18
Stella No 7.19+0.38 8.35 1.00 15.84+0.45
RS ] Yes 8.11+0.27 9.64 0.93 12.36+0.12
Lapins No 6.91+0.30 7.57 0.96 13.64+0.31
BB No 7.00£0.15 9.11 0.96 13.58+0.65
Heizhenzhu

B Yes 10.13+0.28 11.19 0.87 16.93+0.26
Blackgold

ER43 Yes 4.68+0.12 6.78 0.86 15.00+0.48
C4-11 Yes 7.1920.11 15 0.98 12.80+0.62
M Yes 8.83+0.34 12.17 0.88 14.96+0.54
Brooks No 8.52+0.39 11.1 0.89 15.78+0.13
And) Yes 7.87+0.24 13.64 0.84 16.76+0.42
Hongdeng No 6.89+0.23 8.83 0.91 16.14+0.35
Vi Yes 7.59+0.21 10.5 0.94 12.62+0.33
Van No 7.99+0.36 9.41 1.03 12.74+0.28
. Yes 8.43+0.28 10.68 0.90 18.66+0.34
Tieton No 7.6120.13 10.45 0.99 13.53+0.48

SF P 38 SR B R A AR ) B 0 B XM 6 R
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AZ B’ (‘Royal Minnie”)~ ‘%' I’ (‘Royal Lee”). ‘ &
JRYEE” (“Sylvia”) “ Wi 477 (‘Stella’), < 2 4
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2’ (‘Moaral 2”). ‘BEHz 37 (‘Moaral 3”). ‘F-41" (‘Ear-
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