B e L Fw- 2022,31(8):998-1007
Acta Agriculturae Boreali-occidentalis Sinica

2% iR H 1 :2022-07-14

doi: 10.7606/j.issn.1004-1389.2022.08.007

% 2% 3 Bk < https: //kns. enki. net/kems/detail/61. 1220. S. 20220713. 1324. 016. html

HUZ AL Z 11 i 138 B Fe AR vrb [l i LR
S AR 7 e

Fe4. a5, E

w OE OATHRFRRABEMLEA,

£.%k#848.%5 N WEF
Cob AR e R IE T e Ml 2 0 S 1 R 45 0

3

b
B LTI 125100)

s

R BB AL AR BT IR R T 228 B AP O 30 A ZR AR AR T O 3 Y 34 A

B A AR 3 R AR A PR B LA v A 0 A SR AR AR B L X 34 A BARR AR AR HRIRORIA HR DG Y
RO B 3 T B AR DG PR HEAT S5 AT A . S5 R ER WYL K 34 D RR R 2R DU R B AL L R ZE R /) 5 (1]
KBRS L7 R R VB S BN T 119, 925 O BB BB 5 13 34 Ak & 4 Hp (8] il X © R R A9 42 1
YA —E R MR, o 4 SRR R R ROR DT 6020, BT R AL A R 11 D BR R BRI BOR 18
6020 ~80 % Z [H] , BEVTAN S 2P SR AT A s 7 2 11 1y 15 A B W AR AL RICR IR AR P, 5 DR FE N 2 4 R
TR B SR LB 5 B AR 1 a A B RR B RR L R ZERLIE 99 (8] 1 B VO M 2 M0 S i 4 5 S R ks L T BT AR AN
TR B2 45 A K B 0 5 DI AH DG, T LA S B0 Al AR 1) T 20 T 32 46 %

KW AR AL AR AR
FESES  S661.2 XEARER A

BUE P E = ROKR Z — B Dy R A, B
DBz o R A AR G 2 2 4 R b AR 7 AL
MEZANEZ— BA R E R T8
HREAEDE AR L RE W] 3R R AU AR 7 AR . ERLEY
A S BRI T B 1) T Al T 0 B % 1
FRRARAG A . v [ A 15 B9 AL A B2, A [
FTEAN R RG A b ) R A AR [R] A& e 2k
T 25 S R, o R Ak i ol Al A 3 B A 2 A 1Y
oK o T B AR FE A AR 5 B SR AR B A b A iy
KRBV R T B A AR R ) K

TR ATl AAE D 1 12 SR ) 1) 2 R 4 X 4
MR R BAEZR W, i 2R TIF 2 MR
WEE . SRR BT S ) 9% Ak o 18] il X < KR 2
SR A R A R e B AR R 5 0 S SR A
INNDI TS I 124 DO L NSNS R Y 1 R TR AN 5% 53
I AR FIVRE 6 2 80 45 77 A A [) i B2 119 5% W 5 B

AT A B BUE ARG A BB T ]
R SRR B8 S5 R Tl AR X 2 R Y R AR Y

IRFEEH:2021-08-03 1E@BEHA:2021-10-27

XEHS 1004-1389(2022)08-0998-10

2 IE AR G BB A A5 BT SRR AL Th B P g
RS SR AU R S5 AL B R WL 25 R SR SR e
() il T L2 e ARG AR o 8 8 m e s bE ). E T
Az b A R A R Y RGE L A BE SR I
B B R 2 3 A TR T D R s A L S AXRT R
Oy X TR A O g R RURE PR G R B AT T A
SRR BOR L PR IR A e i B
ACE T ST T IR D AR R A E A K R A A R
7515 o BRI A R AR v T 10 rh Rk AR 9 A
Al AT BAT 8 Al B 8 1 A R R TR T
B2 AL BT R B0 07 0 RS E PR Y O B R AL A
Tob s A 1) SR

T Rt T R AR Al A R A T iy
Fift o e A B B SRR BIF 52 I AL A AR A 4 (LU
TARATRELD L p g 1 5 S5 B AL BT IR
PEAS G AR B b AT 2R 532 AR R 2R 5 R
AR I I G 2 — L A B B bk . AR BIF 5T LA G
o e L B Ry A X LR AT R R PR A L U O

BEEWB . b E R Bl 25 5 AL A5 TR 5 H (CAAS-ASTIP-2016-RIP) 5 Y gt 4% 4\ 25 ¥ FBFAF % 7 25 A B BF v 45 3% & 535 H
(Y2019XK16-01) ; [# 5 & & BF & 1141 (2021 YFE0190700) ,

FT—EE A, & R A NFRVRLIE R BRI . E-mail:lijchun@163. com

BIEEE W, & L P50 B A S0, BB NS FLR A B FF %Y . E-mail:jiangshuling@ caas. cn
BKHET B WA BIE S 6L, 322 5 B 0% A Al AR R 5 Bl 18 T B AH SC & R 9 8 4G HL F 58 . E-mail: ouchunging@

caas. cn



8 RS - SR AR I AR A 0 2 B A v 1] il X < LR B4 AR K R T RS2 © 999 -

A D R 2 T B A 5 [N, DLk S R A A PR
R Ay v (Rl i 2 © LR, Ok LA R 2R KR B NG
PEATIESE 2 a LI DS O S 9 2 AL il A B 28
T BE LA

1 w57

1.1 RIE

2010—2012 4F, DL R & 1 57 SRR AR BN
SEAS AT H A M AR AT 2 A s AR a5 BT F A REE
bR FR A8 5 AR O 3 Ok R A AR B LR
1. 2017 4F 8 H .43 5l B L3k 4 kY B A B 1R
SRR, 2R 2 RN KL A — B0 SR R AL A

152018 4R F BT RS R4 2F DL LAy B B A
WIALFAFER Z TR0 20 em AbZE3E R,
X BB ARG T AL ARG R I, Y S R A A
ARERKAED ;2019 4£45 , 57 4L 2P LA B3RO 55
o () il ¢ FLR TR PR S R A 1 a AEC RLER A
A RAE B L B BR FR 40 B 20 BRAE KB
faet: A K 2020 4FHE BIR P RLL 4 mX 1 m
AR IR E A T v 1 RO B 2 B SRR F 5 1
bel . T4 10 F 60 em Ab5E 1 X IRCCKD O [A] 4F 85
PR AL LR TC b RS RUER B BN HER 6 8K
W I 1 AR R A KRR B B

F1 REMBKERRES

Table 1 Sources and number of materials
P ey 2R 32 1 1] ¥ k2
Hybridized combination Hybridized time Number of strain

ik 15 X =Z%  Zhongai 1 X Dr Jules Guyot 2010 10-1-1,10-1-2,10-1-3
iR 1 5 XFHEKF  Zhongai 1 X Tiangiuzi 2010 10-2-1
CP10X 23%f CP10X Huangguan 2010 10-3-1
% 15 X3EREL Zhongai 1 X Pingguoli 2011 11-1-1
ik 345 X E AL Zhongai 3 X Nanguoli 2011 11-2-1,11-2-2,11-2-3
BRAL 1 5 X HT  Aili 12X Conference 2011 11-3-1,11-3-2,11-3-3
AL 3 5 X H AL Aili 3X Nanguoli 2011 11-4-1
CP10X3EREL  CP10 X Pingguoli 2011 11-5-1,11-5-2
CP10X #i7 CP10X Hangqing 2011 11-6-1
hiE 4 5 X FHAEL Zhongai 4 X Nanguoli 2011 11-7-1,11-7-2,11-7-3.,11-7-4,11-7-5
HE 3 2 X RAL Zhongai 3 X Pingguoli 2011 %%:2:5\117872\ 11-8-3,11-8-4,11-8-5,11-8-6,11-8-7,11-8-8,
CP10X %3 CP10X Xueqing 2012 12-1-1,12-1-2,12-1-3,12-1-4
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Table 2 Growth and plant types of different one-year-old pear strains

*ﬁ%%% W5 /em BZEME/em WRIKE /cm RS 28 o)
umbgr Plant height Thickness of ‘Lenglh of Tapering qurffstrong Plant type
of strain basal stem inter-node index index

11-1-1 40. 14 0. 80 2.01 0.89" 89. 06 %M Compact type
11-8-8 45. 89 0. 86 1.86" 0.79 100. 05 %M Compact type
11-8-2 60.61* 1.03 2.32%* 0.84" 102. 74 WA Compact type
% 15 Zhongai 1 48.53 0. 89 2.05 0.73 113.25 %M Compact type
10-1-2 52.00 0.78 2.15 0.75 113. 28 B Compact type
10-2-1 37.60" 0.77 1. 99 0.71 116. 01 %A Compact type
10-1-3 41.92 0.91 2.03 0.71 116. 95 LR Compact type
11-3-1 63.76% % 0.78 1.97 0. 69 117. 89 %M Compact type
11-3-2 82.35%* 1.04 2.24" 0.72 119. 49 il A Common type
11-3-3 44.72 0.88 1.87°* 0.66 121. 06 3@ 7 Common type
11-8-3 66.50" * 1.04 2.22 0.67 126. 60 W58 % Common type
11-2-1 69.89** 1.00 2.46** 0.70 127.00 W5 % Common type
11-8-9 61.18* 0.99 2.37*~ 0.67 129. 70 %5 £ Common type
11-8-1 45. 84 0.85 1. 96 0. 60 131. 41 -5 A Common type
11-8-5 58.17 1.08 2.46%* 0.66 132,71 3 B Common type
11-5-1 73.29" " 1.12” 2,747 0.70 132.99 i A Common type
11-7-5 83.56" 1.07 2,56 0.67 133. 47 W 3@ K Common type
11-5-2 62.50" 0.98 2.83" " 0.70 135. 39 W58 % Common type
11-8-6 59. 50 0.93 2.31*~ 0.62 135. 69 %58 £ Common type
11-7-4 72.44% 0. 86 2.73% % 0.68 135. 84 W@ A Common type
12-1-1 93.80* * 1.07 2.67%* 0.66 137. 89 3l A Common type
12-1-4 70,28 * 0.97 2.79% % 0.67 139.61 W58 H Common type
11-6-1 76.68" " 0.91 2.80" " 0.67 139. 74 P 3E M Common type
11-7-3 68.61* " 1.07 2.74" " 0.66 140. 06 5@ K Common type
10-1-1 62.23* 0.82 2.46" 0.61 140. 33 W58 H Common type
11-8-7 78.92% % 1.18* 2.23** 0.58* 140. 53 %5 A Common type
11-4-1 75.13*% ¢ 1.05 2.29% " 0.58* 140. 79 3l A Common type
11-8-4 67.72%* 1,117 2.56** 0.62 140. 85 3 B Common type
11-2-3 59. 00 0.89 2.79% % 0.65 141. 60 W 3@ H Common type
11-7-2 70.92% " 0.99 2.71"" 0.63 144. 11 5@ K Common type
12-1-3 81.16* * 1.197 2.76% % 0.62 145.12 %58 £ Common type
12-1-2 81.67 " 1.12* 3,11 0.67 146. 05 %5 A Common type
10-3-1 59. 45 0.99 2.04 0.51** 147.01 -3 A Common type
11-2-2 104,75 % 1.09 2.56%* 0.56"" 149. 80 3l B Common type
11-7-1 104, 46 * 1.19** 2.79%* 0.55"" 157. 50 3B Common type

TE e ox A S R KRS R 15 A SEHEIRTE P<C0. 05 Ml P<<0. 01 KPR i35 22 5+ .

Note: The * and * * represent the significantly different levels of corresponding characters between test material and ‘Zhongai 17 at

P<C0.05 and P=<0. 01,respectively.
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Fig. 1 One-year-old plants of partial compact type and common type pear
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Table 3 Growth of one-year-old ‘Zaosu’ pear plants and evaluation of dwarfing potential of

inter-stocks under different dwarf strains as inter-stock

¥ k2 MR /em  WEKE/em TABE/cm? I3 Hil 48 $ AR/ % AL 1T
Number of Plant Length of Cross sectional Tapering Dwarfing Evaluation of

strain height inter-node area of trunk index degree dwarfing potential
10-2-1 60. 00" * 2.91%" 0.54" " 0.62"" 44,16 #:4k Dwarfing
10-1-2 72.00% % 3.19 0.68"* 0.65%" 54,53 Ak Dwarfing
10-1-1 78,427 " 3. 44 0.65" " 0.54" " 55. 04 %4k Dwarfing
10-1-3 82.00" " 3.19 0.73" " 0.46 59. 97 $&4k Dwarfing
11-8-8 93.25" * 3.36 0.66"* 0.49" 60. 03 L8 AL Semi-dwarfing
11-5-2 82.56* * 3.45 0.79"* 0.47 63.02 PSR Semi-dwarfing
11-3-3 82.85" 3.32 0.79"* 0.53"" 63.11 2R Semi-dwarfing
11-8-1 97.53* * 3.37 0.74" 0.51*" 65.17 k5 4L Semi-dwarfing
11-1-1 86.29" * 3.10 0.86" " 0.46 67.52 &1L Semi-dwarfing
11-6-1 91.00* * 3. 41 0.87** 0.51*" 69. 43 %4k Semi-dwarfing
11-7-4 96. 00" * 3.41 0.88" " 0.43 71.43 28R Semi-dwarfing
11-8-3 105.10" * 3.34 0.86" " 0.49* 73.24 2LERAE Semi-dwarfing
11-8-5 101. 55"~ 3. 46 0.93" 0.46 75.52 %Ak Semi-dwarfing
11-3-2 106. 54 3.58 0.90" 0.43 75.59 2R Semi-dwarfing
11-8-6 103.65* * 3.69 0.94" 0. 45 76. 63 IR AL Semi-dwarfing
12-1-4 101. 64"~ 3.48 1.06 0.45 81.78 Fe 4k Vigorous
11-2-3 105.20* 3.51 1. 04 0.46 81.91 F*fk Vigorous
11-8-2 113.24 3.55 1. 00 0.46 82. 43 F*k Vigorous
11-8-4 108. 58" 3.49 1.03 0. 47 82. 45 Ftfk Vigorous
12-1-2 112,41 3.54 1. 04 0.41 84. 10 Fe 4k Vigorous
11-7-5 108.50" * 3.93% " 1.08 0.41 84.83 Ik Vigorous
11-8-9 116. 25 3. 74 1.04 0.43 85.27 774k Vigorous
11-7-3 114. 35 3.52 1.07 0.42 86.13 itk Vigorous
11-5-1 104. 93" 3.58 1.16 0.46 87.58 Ik Vigorous
11-7-2 108. 75" 3.49 1.16 0.45 88. 74 F+4k Vigorous
10-3-1 103.00* * 3.25 1. 25 0. 40 91.32 F+ 1k Vigorous
11-2-1 109. 82" 3.52 1.22 0.43 91.95 Ik Vigorous
12-1-3 111.85" 3.58 1.22 0.42 92.57 Frk Vigorous
11-3-1 124. 81 3.73 1.14 0. 44 92. 67 F* 4k Vigorous
11-4-1 123. 14 3.51 1.22 0.42 96. 00 F*fk Vigorous
11-2-2 116. 31 4.31" % 1. 30 0.41 97.76 T4k Vigorous
11-7-1 129. 25 3.66 1.25 0. 44 99. 30 Ftfk Vigorous

CK 131.56 3. 40 1.25 0.43 100. 00 Fe 4k Vigorous
11-8-7 132. 00 3.76 1.27 0.41 101. 09 Ik Vigorous
12-1-1 131.38 3.61 1.52 0. 46 112.91 Frfk Vigorous

T B TR R 43 )RR AR IEOR R 5 0 BRAR DG MR AE P<<0. 05 FI P<<0. 01 KPR EXESR. TR,
Note: * and * * following data represent the significantly different levels of corresponding characters between test material and control

at P<<0. 05 and P<20. 01,respectively. The same below.
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Table 4 Growth of two-year-old ‘Zaosu’ pear plants under different dwarf strains as inter-stock

TR TR % Y, 220 B, Composition of shoots

R B /em THAAL/ cm? [S% 31§

Increasing rate of

Number of Plant  Cross sectional o Number KA A/ % TR LB/ %% BB/ %
strain height area of trunk cross-sectional area of shoot Percentage of Percentage of Percentage
of trunk long shoot middle-long shoot  of short shoot
10-3-1 90. 25" " 1.347 " 7.20 10. 60 0. 00 8. 84 91.16" *
11-1-1 107. 33" 1.37** 59. 30 6. 80 12.30 2. 86 84. 84~
11-3-2 90.00" * 1.58" 75.56 10. 20 2.00 13.33 84.67"
10-1-2 78.75" " 1.26" " 85. 29 9.20 6.26 11.37 82.37"
11-6-1 92.33"* 1.70 95. 40 10. 00 8.33 9. 60 82.07"
11-8-1 87.40" " 1.21°~ 63.51 7.50 2.78 16.63 80. 60
10-1-3 110. 67 1.12*~ 53.42 8. 00 7.56 12.22 80. 22
10-1-1 92.20" " 1.50" " 130. 77 8. 80 14. 26 6.04 79.70
11-7-5 100. 20 % 1.357°~ 25.00 8. 40 17.71 2. 86 79.43
11-7-4 122. 80 1.99 126. 14 6. 00 17.95 3.13 78.93
11-8-8 112.75 1.48 124. 24 8. 00 14. 36 6. 86 78.79
11-3-3 104. 00" 1.52~ 92.41 9.20 12.04 10. 04 77.92
11-5-2 92.40% " 1.31°~ 65.82 9.00 9. 00 15. 94 75.06
12-1-2 100. 50" 1.41"" 35.58 8. 80 17.29 8. 26 74.45
11-8-4 98.33" 1,42 37.86 8.25 12.15 18. 06 69.79
11-8-3 95.25% " 1.03" " 19.77 8. 00 16. 69 13.67 69. 64
11-8-5 93.40" 1.45" " 55.91 9.00 9.72 22.22 68. 06
11-4-1 103. 00" 1. 80 47.54 11.00 13.75 18.33 67.92
11-8-2 103. 75~ 1.68 68. 00 8. 20 24.90 8.21 66. 89
11-2-3 135. 25 1. 82 75.00 8.25 21.18 12.15 66.67
11-8-7 100. 00" 1.70 33.86 7.00 15. 87 17. 86 66.27
11-2-2 99.50" 1.57" 20. 77 10. 50 18. 06 15.97 65.97
10-2-1 77.50" " 0.73" " 35.19 6. 20 13. 48 20.61 65.91
11-7-3 98. 60" 1.71 59. 81 7.20 15. 00 19.17 65. 83
11-7-1 90.00" * 1.98 58. 40 9.00 19.17 15.11 65.72
11-3-1 120. 20 1.74 52.63 7.50 24.16 13. 54 62. 30
CK 122. 50 2.18 74.40 9.50 18. 00 18.57 61. 24
11-7-2 98. 60" 1.63 40.52 8. 00 27.67 11.43 60. 90
11-2-1 113. 40 1.61~° 31.97 9.50 24. 33 15.14 60. 54
12-1-4 108.33" 1. 64 54.72 8. 00 25.00 16.67 58. 33
11-5-1 113. 80 1.72 48. 28 7.20 29. 87 15. 30 54.83
11-8-6 89.50" " 1.477 7 56. 38 7.25 15.63 30. 56 53. 82
12-1-3 103.80" 1.83 50. 00 8. 00 34. 44 12. 38 53.17
11-8-9 109. 40" 1. 85 77.88 9.00 40. 74 11.11 48.15
12-1-1 100. 30" 2.37 55.92 10. 40 48.25% " 11.71 40. 04

B AR IR RO B L 0 S8 4R AR SR AR B bk i B SO OC L R A B v L T RO B R AR R T R R
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Table 5§ Correlation analysis of pear growth characters between inter-stock and scion

1 a A #k One year old plant

2 a R Two years old plant

AN T A T ] K

- & n Ry s 1+ T R wrm BB R A L]
Character FR i Cross WAL *i))tz Length 2R *H. i Cross AR Percentage Percentage Percentage
Plant cectional Dwarfing ¥ Tapering coctional Number 01 £ middl [ sh
height sectiona degree of inter- ‘ndex sectiona of shoot  °f long  of middle-  of short
area of trunk node area of trunk shoot long shoot shoot
bR 0.71° " 0.74" 0.75" 0.75"% —0.54"" 0.60" " 0.41"7 0.37" 0.02 —0.35"
Plant height : ' : : : : : . : '
B il
Thickness of 0.70** 0.69" 0.71" 0.55"% —0.63"" 0.37" 0.27 0. 30 0.22 —0.38"
basal stem
A
Length of 0.32 0.42** 0.40" 0.38" —0.36" 0.46" " 0. 10 0.38" 0. 00 —0.35"
inter-node
I HI 45 £
Tapering —0.38" —0.45"" —0.44"* —0.39" 0. 30 —0.18 —0.33 0. 04 —0.36" 0.14
index
mAESH
Dwarf-strong 0,44 %~ 0.54"" 0.52*" 0.47%* —0.40" 0.36" 0. 30 0.15 0.28 —0.27
index
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Note: The characters in longitudinal and transverse columns were inter-stock and scion, respectively. * and * % indicate significantly

correlative at P<C0. 05 and P<<0. 05, respectively.
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Effect of Screening of Pear Dwarf Strains and Pear
Dwarf Strains as Inter-stock on Growth and
Development of Young Trees of ‘Zaosu’ Pear

LI Jiachun, YANG Guanyu, WANG Fei,ZHANG Yanjie, MA Li,
OU Chunging and JIANG Shuling

(Research Institute of Pomology.Chinese Academy of Agricultural Sciences,Key Laboratory of Biology
and Genetic Improvement of Horticultural Crops Germplasm Resources Utilization, Ministry of

Agriculture and Rural Affairs,Xingcheng Liaoning 125100, China)

Abstract To breed excellent pear dwarfing rootstocks and enrich the pear dwarfing rootstock re-
sources, 34 dwarf pear strains were selected from the hybrid progenies in this study. As inter-stock,
the dwarf characteristic, dwarfing effect and character correlations between inter-stocks and scions
were evaluated by investigating the growth and development of the 34 dwarf strains and the ‘Zaosu’
scions. The results showed that most of the 34 strains were characterized with dwarf, thin stem and
short inter-node length,and the dwarf and strong index in 7 of the 34 strains was less than 119, which
was identified as compact type. All of the 34 strains used as inter-stock had an inhibitory effect on the
growth of ‘Zaosu’ scions. 4 of the strains were evaluated as dwarfing rootstocks the dwarfing degree
was lower than 60%. ,and 11 of the strains were evaluated as semi-dwarfing rootstocks,the dwarfing
degree were between 60% and 80%. Among the selected 15 inter-stocks which had significant dwar-
fing effect on scion,5 inter-stocks significantly increased the percentage of short shoots of two years
old ‘Zaosu’ plant. The plant height,basal stem thickness,inter-node length and dwarf{-strong index of
one year old rootstocks were significantly correlated with the plant height, trunk cross-sectional area
and inter-node length of the scion,and this would be used as the pre-selecting parameters for dwarfing
pear rootstock.

Key words Pear; Inter-stock; Dwarfing; Superior hybrid strains; Rootstock evaluation
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