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Uk 1890745 45 667 m” F=EF34 2 400 kg 4.
L1.2 RHEETILS KARNELE T EER
FEl, AR 8 hm’ , VDI, HEEA NGRS & 0.8 A HL T
AR, MFHAOEL/ IETF 14 T4 5T
BE R 4 mX4 m, I8 R KEBEIE, T8 60 cm 2245 44
1 5. 5~6.0 m, 4L 12 NEA AT H SHREAR A, B T
FEXHEIR{U R 15%60~20% , TN 25%6~30%6,667 m®
K& R 12 TAFEA 667 o FoE D 2 400 kg 24 B K/
FELERIG RRRICH 2004554 .
L1.3 25 REERILRRE WK 6.67 ',
BRIl R, Y, HIEANR S & L SWN AR T
BHEA—F, MFRaOEL/ ETF,13 F4 L8k
1TBER 4 mX5 m, WIER  KEBZIE, T8 60 cm 22
P 5.5~6.0 m, £4F 12 NMEF.667T f BRERN
12 T4 667 m” =& 2 300 kg 24 .
L2 Rtk
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L3 Rk
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FRALTE, DL RIEHZETE 3 1R (CK) , 76 8 & i 1 72
IR T R A BB R R L E BT
L3.1 /AFTHREEMESEHEAR XMN=FHE
P FFOIE U E AL XTI 2 FTE, 5 3 T4 B4R
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Ay BB 30%6.60%.90% 3 ANALBR, LU HLAE BT F ok
MR, BbR/NX AT 5 REE, FEALHES, & A0 3 7E 4
FENTER
1.3.3 [ZEEEEA F=FRCELTFOI W EE
XTI 2 FTE RSB AL R 45 3 2 AR BLRIR
TRAL 48 2] 3 4EAE AT B A IR TR RAL 3, LA M1 4R 5 4 4F
AR B IR AR AL A Xt B, DL BAAS R/ X, AR B 5 IR E
2, FEHLHES
1.3.4 FHBEBABA X=FECEMIFOLE. Y
FRCXFFLIE 2 BT, 5% 3 ARG, =
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Tk BEAE 2 AR, BRI A X FF L TE R A
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1.3.6 FEHFLGREHAMBERSFABTAR M=F8
CEALFFOIE U FA XTI 2 R, e
R 7 B fa BEARG B 3 AR AR A A, AT A IR A
B> 100°,120°,140°, LAALEE A BE 90° g Xf R, 64T ML A&
BT, DIBARCRH/NX,10 IREE ,BEDLHES
L3.7 HEFBEHHREAR & 1FERSIT A 110°.1 48
RS ERAL 1 AR AR AR A ST IR B L1 AR AR A AT T
ZE. 1 RSB T IR, DL BRR /X5 IRE R,
FEHLHE .
L4 THWE

HEME. TR TEER, B R B
FE,MERENEMSZEAIAET TSR, ARES”
&2 R T EIE Y & & (PR-100 ZUIIUEEO | &
P& & B (NaOH H ORI 2 ) BB B (GY-1 #U SR S0 ad
. EEAEVESE AEAKES.
L4.1 WErEXEEm e A TESI339R £ MR E
HEBRERF T BRGERARAE™ 78 A L4,
PERERE BT KU RS A 7:00—17:00,% 2 h li%E 1 1K,
V088 e 90 T B B PR FE R A, X [RIAR T 5 N ) 40
AT 2, &AM T -4 0.0~0.5.0.5~1.0,1. 0~
15,1 5~2. 0 m FEIK 200 s FER S A [R5 AL FR R
BB AR 10 AN SR, #E AT RS MR & KX &
I RE 5 3BT A R T 56 P 8 s 43 A o 77 S5 B Y R T
L42 WEEAREAWE RAEE Li-cor AR A"
F) Li-6400 HUEEH#E 64 W %E v A 6 A 3%, 7 8
A FA L BRI 9:00—11:00 W& M F B 56
AHR AN CO, WREMZEBEAR, e B 7 ik

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 201500):9~17 « iRIGFHZ -

SN 1/3 R BEALROAR SR PG LR 4 ANDT R AT CSPREAL RE A E. BRI UE L ARER T SR
5~15 cm KIBZHER 5 MO A 4R ARV P AUIRUI ) AR R R L X R AR A RO B B R s,

AR 5 Y0 IR AR AR, SRECEA LM TR L4 m A S 2.7 m
2 EREMT Zed s AL X TF LT T8 1.6 m 247 R 2.9 m
P i — BT EL MR 0 AR L T8 A A £

AT TR SRR TR gk ) R R RS AR BAAOR
T BRI T 25 B 0 96 3.4

x1 AERTEEEESMERRMRERF M (2004—2007 £)
Table 1 Effect of different stem height and crown height on apple fruit quality(from 2004 to 2007)
e ] bt ST AT SR T B R A M= VAL B & & F—
Stem height Crown height Relative intensity Canopy thickness of Strains Soluble solids content
Treatment Color index
/m /m of crown/ % main branches below/cm /kg /%
1.0 2.21 3L.5 35.4 45.5D 13.8C 0.84C
ZERCEAL I LTE 1.2 2. 30 32.8 50. 6 56. 8C 14.1B 0. 86B
Three main branches* positioning” 1.4 2.72 37.5 75.6 63.8A 15. 3A 0. 94A
open shape 1.6 2.61 41.3 76.4 56.5C 15. 2A 0. 96A
1.8 3.78 49. 6 78.2 58.4B 15. 3A 0. 95A
K i B (CK)Big canopy shape(CK) 0.6 4.85 16.6 32.8 58. 6B 12. 3E 0.72C
1.0 2.18 30. 2 36.2 43. 4E 12. 5E 0. 80D
1.2 2.36 32.5 51.0 53.6D 13. 6D 0. 83CD

PO AL X TR0

1.4 2.68 34.8 72.8 62. 5B 14.7C 0. 86C
Four main branchesX’open shape
1.6 2.92 38.5 78.6 68. 9A 15. 2B 0.92A
1.8 3.62 45.6 79.0 66. 2B 15. 3A 0. 94A
Kt i B (CK)Big canopy shape(CK) 0.6 4.85 16.6 32.8 58.6C 12. 3E 0. 72E

RSB RAR R RRE FRRm 27 B E (P<0.0D., TR,

Note:Data marked with different capital letters in same column show significant difference(P<C0.01). The same below.

2.2 BARHBBRE ARG 4 SENBIRR BB b 9000 MBI 7 ERLH e B AL B

JREACE BB B T AR TR 100089 /IR CR BT 350 8O0 3E B, 2K T XL
AL RITE BB S P G BROR L . e EAL FOBIR GRAEIAE] 4200, RPN K H T RETE AL K 4T (B B
R RIFE R R AR, MR 2 WLFL,E PR RARL, A~ BTIAF] 18. 6 ke,

*2 BB Z A B AT E R E KA BRI (2004—2007 £ )
Table 2 Effect of thinning dense branches group on apple tree growth(from 2004 to 2007)
e SRR Bk % B A 4 SR Liibopet ] B
5 Original branch group number/ 4~ Retain the branch group number//~ Total number of Relative A single shoot
tment
reatmen W Side %I Onthe back %I On the back it Total shoots/ intensity/ % vield/ kg
i 30% Thinning 30% 45 27 9 54 225 32C 15.2C
i 60% Thinning 60% 45 29 5 50 242 38B 16. 8B
Hi 90% Thinning 90% 46 27 3 49 236 42A 18. 6A
CK(FAb#) CK(No treatment) 42 26 26 68 365 24D 15.1D
2.3 [IZEBHEEARPIR HEORE L, X 22 8 A A B 6 2F T A o L A v L

XATHEA ) ER A REUATEE S Lom B BEARFEHRGED.
T IE TP T 7 2~3 SR A B R R A IR AL [0 45, 5 %

*x3 A [E) 8 % Bl 45 %4 3 R34 B 5 T8 2 S B R B i ( 2004—2006 £ )
Table 3 Effect of retracting apple tree branches of different ages on the number of shoots and formation of flower bud(from 2004 to 2006)
e SRR FE e WA Sy TEZF i B A B
Total number Number of Rate of new Amount of Flower bud amount account
Treatment
of shoots/ /> new shoots/ /> branches/ % flower bud//~ for new branches/ %
2 4E A ¥R AL A1 45 Retracting in 2 years round mark place 38 25 65. 79 14 56. 00A
3 4EA #JR AL A1 45 Retracting in 3 years round mark place 66 36 54. 56 17 47. 22B
4 4EH ¥R AL A1 45 Retracting in 4 years round mark place 98 51 52.65 12 23.52C
2.4 ERRECESHEARPR Wtk R SR, 7 4 F SRR, ERORE R KNS B,
FEEERMEE RT 5B HTH,. HRET SWECEAEREEW, HRATUES, = F &
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SENLTFLIE 58 1 AR 2 A AL ER 2 AR08 3 A AL
555 3 AR 3 AR 4 AR LA BB JJE (A7 AR
B 3 AR RN Y A X TR 56 1 4R RO 2

A TR R 2 3 RS 3 AR 2 AR 4 SRR
AR fa (U7 SRR 4 A ERALEE, 5% HEAH
HOmBEG 2 FER AR 5 4 A —EM K BORET,

x4 ERAEBEXNERMEEK X FRIF M (2004—2007 £)
Table 4 Effect of different remaining main branch number on apple tree body growth and development (from 2004 to 2007)
e JRERR i Reduce the number of/ 4~ PR B EHR PR M=
. Original main o 14FE o2 4F i 3 4E 4 4F Remaining main Shoot Yield per
Yeatment
e branch number//4~  The first year The second year The third year ~The fourth year branch number//~ length/cm plant/kg
= A ERL TR LIE 12 1 3 3 2 3 43.62 55. 9C
Three main branches® positioning” 12 2 3 3 1 3 42. 88 57.3A
open shape 12 3 2 2 2 3 44, 56 56. 6B
K& B2 (CK)Big canopy shape(CK) 12 0 0 0 0 12 46. 24 55. 8C
12 1 2 3 2 4 42.62 55.9C
9 A X IO
12 2 3 2 1 4 43. 66 58.9A
Four main branches‘X’ open shape
12 3 2 1 2 4 44,58 56. 6B
K& B2 (CK)Big canopy shape(CK) 12 0 0 0 0 12 46. 24 56. 8B

2.5 IEEM 667 m® RETEEEA

Tl R R 2 D ) = B A 4 4 el B 7 D R P RS 2
BN £RE SR EBRASE, 5SHEREUE
BARF LT E 4 FERNTER. HERSCATUFH EE
FE 667 m® RiE 12 J7 3R b, = TR0 TR TE R
4 PR AR 5.0 JT 4N/ 667 AR B 7.0 T &

IEA AR ELT , SE Bk 2 406 kg/667m’, P4 FEAL“X”
T L 4 SENIB A& 4.5 14N/ 667Tm® R 7.5 7
A/ 667m’" B ZF B A A BRAT T3 667 m FEE R 2 475 kg,
555 HEAR ELAR R SR R AT R 1 35. 699,667 m” B A B IR
KA LE R 2 2 22 6, IR 2B Bk,
RbREL - BRE

x5 AR 667 m* BEIHER=ERFERFNE(2004—2007 £)
Table 5 Effect of different branch number of per acre on yield and quality to apple(from 2004 to 2007)
667 m? Biht 667 m? AR 667 m? {f K 667 m? 7= T 667 m2 R MRERRR
Qb3 Total branches Reduced branches per Reservations Yield increase and decrease Average yield High quality
Treatment per 667 m? 667 m? /i~ branches per per 667 m?/kg per 667 m? fruit rate
JHA 14 24F 34 4dp  O6Tm¥/TIN 14 24 34E 44F /kg /%
=B REAL I T 12 0.52 1.58 1.58 1.04 7.3 2456 2342 2465 2616 2 370B 50. 6C
Three main branches* positioning” 12 1.12 1.68 1.68 0.56 7.0 2398 2314 238 2525 2 406A 59. 2A
open shape 12 1.77 1.18 1.18 1.18 6.7 2234 2328 2412 2357 2 333B 58. 8B
KiHiEH (CK)Big canopy shape(CK) 12 0.0 0.0 0.0 0.0 12.0 2420 2258 2250 2450 2 345B 24.7D
12 0.53 1.06 1.59 1.06 7.8 2426 2452 2528 2820 2 457C 46.7C
XOFFLTE
!E}:& FLF 12 1.12 1.68 1.12 0.56 7.5 2348 2452 2380 2720 2 575A 61.5A
Four main branches‘X” open shape
12 1.80 1.20 0.6 1.20 7.2 2202 2316 2506 2650 2 469B 56. 4B
KiHiEH (CK)Big canopy shape(CK) 12 0.0 0.0 0.0 0.0 12.0 2420 2258 2250 2450 2 345D 24.7D
= 12 s
* 6 ERMERE XKL REZFRBR R (2007 ££)
Table 6 Status of different branches and flower bud formation of the apple tree(2007)
e 585y K i b3 viZ-3 EHRER
Total branch Long branch Medium branch Short branch Flower bud Flower buds
Treatment
/A /% branch/ % /% /% increased/ %
= EBC RN T TE 7.3 23.5 17.6 58.9 43.6 62.7
Three main branches®positioning” 7.0 22.9 17.8 59.3 45.2 68.7
open shape 6.7 24.0 18.2 57.8 44,7 66.8
7.8 24.8 19.6 55.6 48.5 81.0
FERCXH LT
7.5 23.6 19.2 57.2 48.1 79.5
Four main branches‘X” open shape
7.2 24.7 18.5 56.8 47.6 77.6
KB JE T (CK)Big canopy shape(CK) 12.0 17.9 12.2 69.9 26.8 -

2.6 A RGEREAMIETRSFI AR

7 [7) 4k PHASE £ AR RLSR S O [R] L LA R 46 43 )
PR, = A EAL TT T AL BE N T X
LA B B2 2R AR, = EEEA IO
U ERC X TF LA B B R TR AT 5

12

RN T U T HE SR sk R IR AL & O 1), Sl A%
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*7 ERMEFTRNERHHANERKEETRTERIR(2005—2007 )
Table 7 Growth and development and production status of fruit branch group of sagging curtain type in apple tree(from 2005 to 2007)
A4 Branch group FpRR R HURE =
FE s . 4 o .
K g Per plant Amount of fruit Fruit weight Yield per plant
Year Treatment
Axial length/cm Fruit/ /> /A /g /kg
S s Ay = UASI I 1A
58.5 2. 85 196. 4 268. 4 52. 6B
Three main branches® positioning” open shape
U F= A XTI
2005 60. 5 2.76 203. 8 266. 5 54.4A
Four main branches‘X’open shape
K g E I (CK)
22.5 1.19 128.5 220. 6 51.1C
Big canopy shape(CK)
=R RO H LT
86. 2 4.35 238.2 257.8 60. 1B
Three main branches*positioning” open shape
PO = A X FF T
2006 89.3 4,25 243. 2 251. 8 61. 2A
Four main branches‘X”open shape
K g E I (CK)
35.4 1.35 140. 7 212.5 59.8C
Big canopy shape(CK)
S s Ay = UASI I 1A
108. 8 5.10 248.9 254.6 63. 4B
Three main branches®positioning’ open shape
PO = A X FF T
2007 112. 2 5.36 257.5 250. 4 64.5A
Four main branches‘X’open shape
KB =T (CK)
36.5 1. 50 122. 8 221.0 54.3C

Big canopy shape(CK)

2.7 REBIEIIHEA

H e 37 R RE SOV i3 72 P A ROR A IR
KEERAR . Hi3R 8 ATLIE i, &5 A B 5 %0 BEAH EL XS P22
IR — % BRI, Ho P KO OT M VAL 3R

H FITCF BRI e O 3 72 R AR AR 2 R AT R
P H AT A 110° AR AL  ER FI A B XS HTE AL 2 1
FIBA., 28K 2] 20 em B, 7EBRAFERR 10 em Zh3FH
BN B3

x®38 3 BB A BB R 1L 2 S AL B R (2006 4R )
Table 8 Effect of apple tree with different treatments on flower bud formation(2006)

£} Mother branch/cm

B4 A Amount of new branch/ /4~

£ ZE i Amount of flower bud

hb¥g _
IS il KAL 53 KR At N pi% g
Treatment
Length Roughness Long branch Medium branch Short branch Total Number  Flower bud of/ %
FF £ 110°Open angle 110° 41.6 1.42 4 3 6 13 8 53.9
LR34k Pod softening 40. 8 1.50 3 4 4 11 6 54.6
¥ Ring cut 39.7 1.48 2 3 7 12 7 58.3
0 2 Breakoff top bud 38.8 1. 36 5 4 3 12 5 41.7
CK(FAb#)CK(No treatment) 40. 5 1.44 6 3 2 11 4 36.4

2.8 BHRAEXT G 5 A BRI

BIGEREBH, = FR B OB 5N FR X
FEOTE 34 56 R [ J2 UK AR X 5 2 B 8 A B A AR Ak
(B 1~3) s I\ | ZF X H 58 2 B R 5 (7] — )2 AR X
Fea DA A i £ S Bl 728 i 1 K. R i SO R 4R ) G R 2%
55 % BEAH LU BA B O 0 , Sl P9 AR X G A 2 4R
R =R AL O TS Y A X TR TE A R A
5L J2 ) S X AR X 58 43 A 59. 00 %60 49. 21 %, 4351 He
S BRI 20. 47 %1 10. 68% ,77)2 1 m LT MG 2
Ai 435k 36.02% F1 25. 84 % , X HRAL Ky 16. 80 % , #f 1k
1.5 m TEZSFBIAEXT HE5R 4> 3 A 70. 61%6.41. 12%, X &
$7 28.18%.,

—e i AR EIR AR T 3090 VB X M TBROBIX,
MR = R B OB SN ER X FOE,
REFER M o B SRR 58. 44 %, 43 B E /> B 27. 27 %

33.33% ., W ULIATEMIE G b4 N O IR 4515 2 T A
Sk, A 3 AL, X EAEE 1 m U AX R

100
90 90~100
= 80 80~90
270 70~80
25 60 60~70
5550 50~60
B 40
%éo 40~50
230 £130~40
520 020~30
& 10 @ 10~20
0

25

A s
2.0

0250,

X/m 0.5 Z/m

Bl FER#EER X FOEMBEIEEEERESMARMN
Fig. 1 Effect of four main branches‘X’open shape of apple tree on

the vertical distribution of relative light intensity
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g0k @ 90~100
B 80~90
° 80
270t @ 70~80
Z B 60~70
= 260
i; sob 50~60
2 5
Z= 40t B 40~50
é 3ot 0 30~40
°
€ ot 0 20~30
1o @ 10~20
B 0~
0 @ 0~10

X/m Z/m

B2 ER#=FHELM FOE
7 A 3 S SR E 43 A6 R R i
Fig. 2 Effect of three main branches*positioning’open shape of

apple tree on the vertical distribution of relative light intensity

AT 306 , BE RS T 83T F) 7 8 A X 6 588 A T 81
BOBJE BIRE 1 m U R TR0 X B 2 s, AR X
5 PR BE R TRV 1 o WS PN D R B0 75 2
TREUE,

H13R 9 AL BEA 5% B AR 7 [0 65 3R P b

@ 90-100
B 80-90
<
s @ 70-80
z @ 60~70
5= B
SE 50~60
% ) B 40~50
E 0 30-40
k= [ 20-30
~ @ 10-20
0 @o-10

Z/m

3 ERMABHRER (CK)HE3t
X EBRERESFHIRIE
Fig. 3 Effect of big canopy shape of apple tree on

the vertical distribution of relative light intensity

By TR B P ALTT [ B P BOH B AL BRI , 4b
B R Pn BN MR, SRa HOEL AL B A I
CO, WeBEFZME R Tr B0 B2 T W, Ui WIS
PRI J5 RERA S e SRl (38 R e A 1R B i P o
REFIFIR BRI Rk PR RS T B R .

= o ] &) )
*9 AEBHEX AE L’ E R AR (2010 £)
Table 9 Effect of different tree shape on photosynthesis of‘Red Fuji’apple(2010)
A ER F s JHafE COz ¥ BE
— i _ o ‘ . KA
Net photosynthetic rate Transpiration rate Intercellular COz concentration
Tree shape Direction R WUE
/(mmol *+ m™2 « s71) /(mmol » m™2 « s71) /(mmol + mol—1)
. %F§ Southeast 9. 96 2. 681 330. 40 3.72
P9 A X FF T
%<4t Northeast 3. 84 1.184 321. 82 3. 24
Four main branches‘X’
PE 4k Northwest 4.85 1. 398 323.21 3.47
open shape
PR Southwest 9.17 2.428 320. 83 3.78
o i Southeast 8.41 2.296 320. 40 3.67
=ERC AL FF OB
% dt Northeast 3.62 2.424 359. 45 1. 49
Three main branchespositioning”
PG4t Northwest 7.59 2. 816 327.06 2.70
open shape
PERS Southwest 11. 62 3.766 302. 6 3.09
% F§ Southeast 7. 90 3.564 334.0 1. 34
KRBT (CK) #dt Northeast 3.48 2. 606 353.8 1.34
Big canopy shape(CK) P4t Northwest 6. 28 3.456 347.8 1.82
P Southwest 6.78 3.652 323.6 1. 86

2.9 R[FEIRIE TP 53 A X 7 B B 5
ZFRC B FFOTENAK T4, R EEETTE
0.5~1.0 m Z[a], 5 42. 94%, HXF 658 K 38.25% ., M
FHXFOE R FEEPAE L.0~1.5 m Z[H, &
41. 60 % , FEXT Y638 K 39. 62%, Xt R 7 BB P 7
1.0~1.5 m ZJa], & 39.80%%, HHXF Y38 Hy 29. 82% ., M
HHIE B AR AL 5% A & AP 1.5 m
EAL, MR ERRAE 35. 24 % ~38. 70 %6 22 [a] , 1A 5 ihe FE A
FrE 42, 02% ~42.03%, 1 X B = B AL Y 32.57%
(10,
2.10 NIRRT T A 49 6 430 X 5 it Jo 2 F) 2 e
REIBTE T P64 A X H IR S A 4 W 5 & 55 N
14

TE SRR A B B (R 1D, S I W R E
250. 2~269. 5 g, T XF A BRI FE{ Oy 238.2~255.2 g,
TETEBOIE W 1 5T 48 50k 0. 88~0. 93, X B Ky 0. 80~
0. 85, WML Z B IR E K RIVIEBOEE W B
ZE 5, BUEA SRIE 48 B0 18 T JEARS, fr st w0, SRS
FISMNE i SRS A R S5 2 8, B AR RS B 4y is i A
Ko MERSZMATEEREIE Y & BORE , R BO% i e 2
SEANEA R L T 55 X6 BE AR 0] 22 5 B B, OB AR [R] 2 TR
RELAEEEEY & B SRR e R ESERRE
YIAHIE , — e e b3 F T &8, A el o Bl e F P e, 2R
A EA R MR, AR EARE
WA R TE W R E AR A BB A, A
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e E AR OB IR T T A BB R
BRZEEFARE,RELECHS, WRMRELER  RER REEORYS,
* 10 ‘ORI HEKTIER EEBAS X TR R (2007 £, 3R 58 l)
Table 10 Effect of “Red Fuji’apple of light about canopy horizontal distance and vertical distribution on production(2007, location. Tuoshan )
WT— A1 Trunk —outer/m

- IR -
ARBCEFBGE T P B8, R AR T WS, AR [F 2 U 2 e 2 57

0.0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 — —
4h3E ML HES AENDER SE MEbER HET MxDEER O HE MxDER SES MEXDER . 5B
Treatment Relative Account for Relative Account for Relative Account for Relative Account for Relative Account for Relative Account for
light total light total light total light total light total light total
intensity output intensity output intensity output intensity output intensity output intensity output
/% /% /% /% /% /% /% /% /% /% /% /%
=EEC AL
Three main branches*positioning” 35. 65 18.08 38. 25 42. 94 40. 28 29. 37 43. 62 9. 61 - — - -
open shape
XTI
E}:& FLF 32.32 16. 50 34. 60 31. 50 39. 62 41. 60 42. 32 10. 40 - — - -
Four main branches‘X’open shape
= (CK
‘ﬁﬁﬁﬁ];':fb( ) 20. 16 9.40 26. 37 29. 60 29. 82 39. 80 34.23 21. 20 - — - -
Big canopy shape(CK)
R REER — T Bottom of the tree—top canopy/m
0.5 1.0 1.5 2.0 2.5 2.7
= A ERL TFLIE
Three main branches*positioning” 35.75 6. 10 34.23 22.03 35. 24 42. 02 40. 25 20. 30 75.48 5. 55 90. 05 -
open shape
F4E XTI
I.E B TF‘ ® 34,22 5. 20 35. 65 26.02 38.70 42.03 39. 65 22.25 50. 65 6. 80 86. 40 -
Four main branches‘X’open shape
= (CK
jt}'ﬁfiﬁi)?:ffﬁ( ) 22. 40 10. 50 29. 50 20. 60 38. 60 32.57 40. 30 18. 20 46. 50 10.13 54. 60 8. 00
Big canopy shape(CK)
fva o
* 11 FRpEEE B S X R K MmREIF N (2007 £ )
Table 11 Effect of vertical parts of light distribution of apple tree on quality of fruit(2007)
e = AR G BRE {5; 3 AHEEEREY SR BREE SRIBHE FOMH
Horizon Relative light Fruit weigh Firmness Soluble solid Titratable Fruit shape Surface
Treatment
/m intensity/ % /g / (kg + cm™2) content/ % acidity content/ % index index
0.5 35. 75 252. 4 9.3 15.4 0. 308 0. 92 0.98
. . - 1.0 34. 23 265. 2 9.56 15.2 0. 400 0.91 0. 96
=ERC AL OB
1.5 35. 24 264.3 9.75 15.4 0. 402 0. 93 0.96
Three main branches® positioning”
2.0 40. 25 262.1 9. 74 15.8 0. 401 0. 92 0.96
open shape
2.5 75. 48 252.5 9.82 15. 6 0. 404 0. 88 0.98
2.7 90. 05 250. 2 9. 90 15. 8 0. 404 0. 89 0.99
0.5 34. 22 250. 6 9.35 15.2 0. 305 0.91 0.98
1.0 35. 65 265.0 9.42 15.4 0. 306 0. 91 0.97
I =A% X FF I
1.5 38. 70 269. 5 9.45 15.6 0. 308 0. 93 0.97
Four main branches‘X’
2.0 39. 65 268.4 9.44 15.5 0. 402 0. 90 0. 96
open shape
2.5 50. 65 253.2 9. 56 15.7 0. 401 0. 89 0.99
2.7 86. 40 250. 3 9. 89 15.6 0. 403 0. 89 0.99
0.5 22. 40 255.2 8. 68 13.1 0. 400 0. 81 0. 65
1.0 29. 50 245. 6 9.70 13.2 0. 403 0. 80 0. 68
KB (CK L5 38. 60 251.8 9. 82 14.2 0. 404 0. 80 0.70
Big canopy shape(CK) 2.0 40. 30 249.7 9. 85 14.1 0. 406 0. 83 0.75
2.5 46. 50 242.3 9. 90 14.4 0. 405 0. 85 0. 88
2.7 54. 60 238.2 9.88 14.5 0. 405 0. 84 0.92
M 2007—2010 SEFEBOE AR KB RE L E 2 SGRSEEAW R, M EREE 2 1.0 m 2L EAEX L
‘ s > A
JENCILIL M A F 7 SRR OB M IR R 6 R RN BE.

RO B A R A A, A SR Y ' L A B, W
1.0~2.7 m AN JeER BIIA B 30%0 LA k(& 12), i Xt @
TZE 1 5~2. 7 m MX GRS 30% A b, L2
A, EER M SRR 0.5 m U T EEER AR Z,

M5 7 S, U F 4 X FF LB =8 £ 8
FEHITE 0.5~1.5 m Z[H,0.5~1.0 m =B &R, &4~
B 45.39%,1. 0~1.5 m (5§ B 778/ 30. 18%4, 1y Xif FE A4
Fr=g FEEH 1L 0~1.5 m, b B/=8 1 42. 05%(F 13),
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* 12 UELERMERBMRAE RS TR,
T H BE B L4 R BRI (2007—2010 4F, 3 - = 5B LU )

Table 12 Effect of the light in‘Red Fuji’apple of adjustable crown modification on
canopy horizontal distance and vertical distribution(from 2007 to 2010, location:Pashan of Pulandian)
hb¥g e EMXER S
Treatment Vertical relative intensity distribution/ %
PO FEA4% ¢ X’ FF LI Four main branches‘X’open shape 15.17A 23.38A 39. 84A 48. 29A 59. 06 A 72.17A 81. 85A
K H T (CK) Big canopy shape(CK) 14. 26A 25.23A 28.96B 39.07B 45. 82B 68.09B 73.17B

=13 ‘UELERMEKEEERS BRI (2007—2010 £, E=[ER L)

Table 13 Effect of light about canopy horizontal distance and vertical distribution on
the production ofRed Fuji” apple(from 2007 to 2010, location: Pashan of Pulandian)
hb¥g WF—5h%/m 5B R/ %
Treatment Trunk —outer/m Account for total output/ %
0.0~0.5 0.5~1.0 1.0~1.5 1.5~2.0 — —
P9 34k ¢ X2 FF I Four main branches‘ X’ open shape 17. 85 45. 39 30.18 6.58 — —
KEBiE I (CK)Big canopy shape(CK) 8.24 30.17 42.05 19. 54 - -
3 Wi U SR R REAOL B SRR RS HR

2004—2010 4,5 T 4L T4 3R 2 XA BT
FERE BR KT G H B X A7 ESER M BIEAE BT
FETER )R, HEA TSR BRI W R MO AR BT R 5 7R
.8 T4,

SERGERW KRG E I SO = R AL TT
ATEFNIER X TF 0T B R ERCHT TR » i e T Rk
WM A G LR AGE, B, REEFES
A1,

ULE SRR S R, = R AL IT
I BRI R 2-3-3-1 9 I 5 10 A X TR 3
BB EEAE 2-3-2-1 BRI ; AR50 7 LA 2~3 FAEAL
H R IR AR AL Bl 45 B N TR

PR T = A E A T OB A XTI
WG a4 bn . B L0 E 1 SR MR BOE b =
TR AL T OTE R EAL X TF O, PR &R
RET 35.7%, 7HERHAK/REER 2. 53 J7 hm , 3R
B E 7. 77 LT, W 2 AT IE T
FRERMHE R E & AT HERRMIEAR S/
RWFR L, RS HaE5ESHEEBE. hTXRER
WA TR OE 7 B RS , PRI B A T3 2 Tl
TR, A AR TE BT ST 3 b — R BT 5T, Rk

(ZXIEEEBR#EA EXH, RUS N ATTE
BLUTEARENRLR. AFHEHERERAALBERRERME
AT

SE Lk
(1] EHH,FNE. ERMARBOE"MER 58] REZ K, 2010
(6) :3-4,37.
(2] ZFEWE, IR, B, %. BB XM E R E A 58 RR
SR BB WA LT, PU AL AR ARRHE R 28 (3 RBHE IR , 2005, 33(5)
119-122.
[3] #RBEF, R, M BIF, 5. XF 34 2009 45 3 R4 TE 539 1 2%
[J7. Jb 7 5, 2009(1) : 32-36.
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db 7 54, 2009(2) :11-13.
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Key Technology Research and Application of Increasing Efficiency About Adjustable Crown
Modification to Apple Trees in Full Fruit Period in Liaoning Province

HE Ming-li* ,LIU Zhi' ,SONG Zhe' ,ZHANG Chun-bo’ , LI Hong-jian' , XU Gui-xuan’ ,JING Yan-shi? ,LI Xian-ao®
(1. Liaoning Institute of Pomology, Xiongyue, Liaoning 115009; 2, Tai > an County Forestry Bureau of Anshan City in Liaoning Province,

Tai”an, Liaoning 114100;3. Dandong Auspicious Fruit Development Co. ,Ltd. ,Donggang,Liaoning 118300)
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AEIRF KA EMILITAE R EFR A
mERIF R RERI M

g It A, x| B R

(L BT /R B8 XA S ARHMET Bl Hil S8 AT 830049;2. A T K%, Hifl A1 832000)

- IR -

B E.NALHEREBEYMEA 2.5.5.0,10.0(CK),15.0,20. 0 pmol/L(A F A N2.5,
N5. 0.N10. 0,N15. 0 F= N20. 0 & 7)5 AR B K -F 84 fF L& 22,0 2 JUR A L IAR R R RS-E 5|
AR R CTEREG R A BA B R ERE AR A% GERE S BH AR H0 IR B A
F T A S A BAC B AL EE BT B AL B E ) F AR IAT, A MMM R L BB TR R AR
Brac AR F O A ERIE, SRER R E 5. 0~15.0 pmol/L #E & B N, & R A 5 B4 Bk L3R
AT ARENBERR S, CBRASER R _BAETRIKAIY A NIL O AEHEIARS
(PP AR AR BACEE 35 38) 5 2 k2 NI10. 0 Fo N5. 0 432 ;N2. 5 4 22 84 F A%, £ B 3% K 4 e 4
MBS R £ ;M B EH 2.5 pmol/L K 20.0 ymol/L B, ik £ KRR = FAMY
B M AR R A BN A FAR BB R i S LA B B,

KW AR KT MG A TE AR BR R G 52

hESHES:S641.3067.2  SCEAFRIRAD:A X =4S :1001—0009(2015)04—0017—05

T 8 S, E R A AR B R, 4
LG AR . B BUR BR G A B AR BIL R 2 2 26,
BRI AR AT o A A A W AL R B IR i AR A 4R
e i AR S A I H R SR A Tl 4 R T A
Y. PURIMER A BEH K H 22 B L 2R B R T 3R i

F—EEE 8 (1981-), %, B AL, ML, B AR L AF
RHEAXREEZL ., E-mail: condyxkm@126. com.
rfs HHEA:2014—11—18

KbtEn. RREMEDENRTBIHN. EREHR
B EBEAMITR ; REZ P40, A NS
SRR W B K A SRR R L R R L TE R
8 R T A T R AN 7K 23 FE) IR A L PR R R A
AAHI R R R R R A RTTRIF S 5 —
SEYEE KA Y . AR — R BT S).

IR B TRl A T R AR R A K R A R
Wi R REHA) TG 3 B R AR B B 2 2%
e .

Abstract; Taking 14-year-old‘Fuji’apple trees as materials, with big canopy shape,select the tree was similar of 12 main
branches in North South line, two treatments that were three main branches ¢ positioning”’ open shape and four main
branches ‘X’ open shape,with big canopy shape as control(CK). At the same time,the key technology about ‘improve the
trunk,reducing tree height,thinning dense branches,narrow skirt branch,reduce the number of branches,decrease in the
number of total shoot bud,cultivation of curtain branch group,summer pruning’were studied,in order to study the key
technology of increasing efficiency about adjustable crown modification to apple tree. The results showed that put forward
the new tree shape of high light efficiency from ¢big canopy shape’ to three main branches‘positioning’ opening shape and
four main branches‘X’open shape on apple trees in full fruit period,and using eight key technical efficiency of ‘improve
the trunk,reducing tree height,thinning dense branches,narrow skirt branch,reduce the number of branches,decrease in
the number of total shoot bud, cultivation of curtain branch group, summer pruning’, solved many problems about
unscientific structure, poor light conditions,low yield,poor quality of the original tree. High fruit quality rate increased by
35. 7% after using three main branches ‘positioning’ open shape and four main branches ‘X’ open shape,the cumulative
experiment and demonstration area reached 25 300 hm’ ,pure increasement value 7. 77 billion RMB.

Keywords : apple; trees in full fruit period;adjustable crown modification;relative light intensity;yield and quality; benefit
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