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30% KM L RGRIE LHIR, BERAMYS—8, 2F¥TH5; RTHOE. BARRFEXRNET
FLEFMANERE /DT 30% 0948 % % BAAKBUR & B e SRR 8100 23.33% | 25.95% | 32.86% .
40.24% ; P=RA45HIH 47.4, 46,6, 44.9, 39.5 vhm’; FTHFLOWER/INEHERMEAX D 17%, =88
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Relationships between Distribution of Relative Light Intensity and Yield and
Quality in Different Tree Canopy Shapes for ‘Fuji’ Apple
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Abstract : The difference of distribution in relative light intensity, characteristic of canopy space in fruit
yield and quality, and their relationships were studied with the four different tree canopy shapes in the ‘Fuji’
apple orchards. The results showed that the relative light intensity in excess 30% was high and the light distri-
bution in every layers were uniform and parallel arrangement in open center shape. The canopy volume ratio of
relative light intensity insufficient to 30% were 23.33% , 25.95% , 32.86% , 40.24% and output were
47.4, 46.6, 44.9, 39.5 t/hm’ in open center shape, the reform open center from small canopy shape by
one year, the reform open center from small canopy shape by two years and small canopy shape respectively.
The open center shape were lower 17% in useless light space, higher 20% in output and greater in fruit color-
ation, solubility solid matter, solubility sugar, fruit shape index and ratio of sugar and acid than small canopy
shape. The regression equations in relationships between factors of quality and relative light intensity were set
up to obtain optimum range of relative light intensity for good quality in ‘Fuji’ apple.
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1992 E£3| AR, 2EFMAKHER, EILRETFER TP HAFRNAREE, BEHRETEL
ER{GEFR, BTHFOEMNREERESE, THLSmLE, £ETkL, 83 ~51, BiEH5,
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1 HE5FE

REF 1992 ~202 FHEFIFEHTE PRI HESF, EMEREH#HIT, @ IEREL (Malus
domestica Borkh cv. Red Fuji), ARz /\B#EHE (M. micromalus Makino) , W& 12 &4, LIFOENR
BBMaR, WTER3 mx5 m, 2EAVEL, BEKFGEY, BEKPES, 28RATESM
BROGEMRERE, BT 4. 1. SHERIEAETHOENERE, B FH3I-~5 1, X
WEKR25-3mAAELFL, BADEE80~100 7. . EHEHR/NEGEEEE, T
2001 FFE—KHESAIBRTHOE, REEH&3I~54, L0, FTERESI LS nl, 8AHE
BE0~100 7, M. EHSHE/IEREREE, 237 2001 f1 2002 FERKECHFOE, F1K
BT, BEM4~61, TTREF1LOmLIL, BADIEHE 100 ~120 J7; 52 WEE FHK
3-54, FTTREAN LS mli b, BATEERE80~100 A%k, V. MNEHEEERIE AXE, F4
6 ~8 1, ®AWEEEN 150 ~180 71,

A 30 B L, WHEBERHAR/NEE -8 5 i, DT R0, RTEEsEs
AL0.5 mx0.5 mx0.5 m ST Ak, 2002 9 H T, FMBER, MM XZ1 RAXTRET, &
BT 1 F skl 2 AR BR A MR RZ L R A X R R . SRR, CI-110 EE 47X
METRLEWSE. T 20024 10 4 22 HREENMEBHRE, £FMLHE (0.125 w’) AL
Sl g, BEEAREEMRE -3 (RELHARRIHE) MESMRENER. BE (GY-
RIRSTREET) . TEMEERY (PR-100 BIMFHET) . BRI, mHEE (AM%)"Y, TH
EM (NaOH HHIREH) " M IR,

2 RS0

2.1 AEHERMAREENSH

WRAKECEMARAESHEHER, e, SHEERFRERNZRIHTEEINXR,
HEZEWHEFER, FE. LR, REREFLEIHE. ARWERERSIRAME 1, JLFH
Eatas e BEEMAYIEME A TH LESSENAE, HdRSERS, BENTHTERK;
FERER B LR, A 1 KF 30% M HEEER SR, SRS, BF4T
HE3); MALIEIV KT 30% AXE O B OR BB & L %1 FEARLETEBLEH
N, BESAAYS, BB N, SFEIEM  Tabel The proportion of relative radiation of different treatment (% )
B ARWEEMEEBET GMEBIIME Lo 0 Teament  <30%  30% ~59%  60% ~80% >80%
— BRI AE T 30% HEBOEX T, M1 23.33 44.29 19.05 13.33

# | BlELEOELR SR ARO . | mos ;e BB me
AP 14 23.33% . AR $25.95% . AR IH I\ 40: 24 29:29 13:81 16: 67

32.86% AEFEIV R40. 24% SXHHAE T OW . 1 D.m.VRE1L.  Now:1.0.1.IV see Fig. L.
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Fig. 1 The distribution of relative radiation in different tree shape
X axis is the distance from canopy point 1o center. ¥ axis is the distance from canopy to gmund. 7 axis is the relative rlintion,
[ . Standard open center shipe; 1. The reform open center from smull canopy shape hy one year; [M. The reform apen

eenter from small canopy shape by two years; V. Small canopy shupe.

2.2 TEMEREBEMNBANZES%H

THADERERBE R MR WRAE . AL RRRLR A, AR 8 T B B SRS RE A B 4
UL 2. AR50 W 1, 47.4 vhm®, LB, 46.6 Vhm', ZFEI, 44.9 /hm?. b
BV, 39.5 Vhm', WE 2 G5 SR A A4 A, L8 T R e M 71,0 ~2. 5 m iy
BEEEM], HAMT5), BRI AR O e T 1.5 ~2.5 m il TAbERIV L5 £ 840 TE 0. 75 ~
2.0mfa], HEBXMELO~1S m B4R TR, FEAERBEOELK. W EATUE S ST
LT RERR SR AP 8, 3 H0 RS 9 i fe el 7 R B 135

]ﬁ]‘

=y

—
£

—
e

i Yield (t/hm')

ﬂ-l]"-DS h5~1.0 1.0~1.5 1.5~20 L~25 25~30 30~-35
WHREMIT  Canopy bigh (m)
H2 2002 EFFERFEREFREMTANS %
L. 0. W, VREI
Fig. 2 The yield distribution of different tecatment in 2002
I.o D, W, IV see Kig |
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2.3 AEREFARERRIRRNER

AEMEARERMREHEEARNR 2, WNE 2B, ARNEARRRKFYRRFERS A
200 ~300 g Z 8], EB THRRGMER, RAE—EHEEN, HBERENRRIREEMHRSEET;
4038 | MRS EREMEHESIETHRELHE, H5LR VAR EENERKE; ARAWESE
KMELAHEEEY . EAHHERAR, 48] 5ARNVEERIRBENERKF; HESHE
A BRER, WIDLRREXR T AREEELY . RIXECQE A, [, 4815051
5 B KRR T AL IV i MR TAR 2 1, SRS /Nt B BGE A O E F TR = R K K an i
REEE T AR AL, 4038 I v e tist . Al tEE T —Rm TACER I ANR% 2 YK B A SR 32 i
fabr, WLAE ORI, AdtERY . AEERAER LSRR E LR T TR, PR
FRE—-BETHEKR, RE/PMERHEEOHERFHRRIKT LR, FYFCHAEME LHMTEH
WS, hEME, X5 ERRED, AREANFERBEOEE X,

%2 FRLBAFRERERZNRRER
Table 2 The difference of fruit quality of different treatment in different layer of tree canopy

MEEBEEE 48 RERE FRENR ®EE MEHEEY A HER BR -ty
Canopy height Treat- Mean fruit Fruit shape Firmness Soluble solids  Soluble sugar  Titratable Sugar/ Surface blush

above ground(m) ment  mass(g)  index (kg/em?) (%) (%) acidity(% )  Acid (%)
0.5~1.0 I 237.86B  0.95A 8.96B 14. 13A 11.11A 0. 29BC 39. 63A 96. 53A
I 241.85B  0.92B 10.51A 13.21B 10.71B 0.32A 33. 86B 89. 15B
m 297.04A 0.88C 10.37A 12. 48C 9.98C 0.30B 34.04B 69. 00D
N 287.23A 0.88C 8.60C 12.33C 10.04C 0.27C 38.34A 75.70C
1.O~1.5 I 252.33B  0.93A 9.46B 13.77A 11. 14A 0.28B 39, 82A 87.25B
I 277.06B  0.92A 9.33B 13.39A 10. 75B 0.29AB 37.52A 98. 00A
m 302.67A  0.90B 10.38A 13. 03B 10. 05C 0. 30A 34.78B 80. 63C
I\ 267.12B  0.89B 8. 70C 13.04B 10. 50C 0.27B 39.40A 73.75D
1.5~2.0 I 245.39D  0.92A 9.39B 14.62A 11. 65A 0.28A 42.30A 91. 13A
Il 265.31C  0.92AB 9. 50B 13.61B 11.21B 0.28A 41.61AB  92. 00A
m 306.86A 0.91B 9.97A 14. 19A 11. 06B 0.28A 39.71B 82. 88B
I\ 286.84B 0. 85B 8.62C 13. 68B 10.91B 0.27A 41.05AB 69.63C
2.0~2.5 I 269.29B  0.93A 9.93B 15.27A 12. 15A 0.25B 48. 89A 88. 13A
I 307.76A 0.87C 9.59C 14. 50B 11.45B 0.26B 43.91B 90. 88A
m 296.91A 0.89B 10.37A 14.47B 11.24B 0.29A 40.31C 77.38B
I\ 244.22C (. 88B 9.04D 14. 02B 11.35B 0.25B 46. 26B 67. 50C
2.5~3.0 I 251.13B  0.93A 9.62B 15. 49A 12. 18A 0.26B 46.81C 90. 80A
I 262.54B  0.87C 9.47B 15.07A 11. 84B 0.25C 49.43B 86. 75B
m 334.30A 0.90B 10. 12A 14.61B 11. 79B 0.30A 40. 59D 78. 38C
v 242.63C  0.89B 9.09C 14. 14C 11.17C 0.21D 55.24A 74. 50C
3.0~3.5 I 234.65B  0.94A 10. 18B 14. 43C 11.55C 0.24C 48.57A 93. 00A
I 241.59B  0.85C 9.81C 16. 32A 12. 69A 0.28A 45.48B 83. 50B
n 321.61A 0.90B 10. 67A 14.21C 11.14B 0.27B 42. 80C 81.00B
v 244.20B  0.90B 8.99D 15. 06B 11.58B 0. 26B 44,36BC  75. 50C

E:1.0.ILVRAL Note: [ \I 1.V see Fig. 1.
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T RS RS REEMEIA AR, SRR RKE T &R RIS EE B
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BREUERTEN; RLSFAREAR, MHEMEEREFHERER, BEBEEME TR EMRNHE
st E R/ DA/ T 30% 4, HESMERENR/MEHAEI% L L, I THRERLRERE
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FERRAE, WEE . RSO EIE YR AT A R I B OE BUA R TE 80% LA b, TSRV FS B AR R
Fe RSB EEREME, X SE LR A KPR EAR —B, Wagenmakers 207 ik H % A 1 B HE
HETE80% id5 . MAAM L MIBE KA, PMUBHHEB TR, RLMLEEATR, AE52Y
B, FE MM ARAT 85% B, REEFTNSEAFRILEOEMmEMN Y . S48
1, 40% ~80% HOFENT Y. B A S SCELAR B i A i B

%3 ¥ERRSAMARONETHEARS
Table 3 The fit polynomial of quality and relative radiation in apple

AEBENE BEARRE

ﬂﬁ.ﬁi @Efﬁ . HEFE %K?ﬁ% Value range of Optimum value
Quality factors Regression equation Value of F Limits range light(% ) of light (% )
B R FE Mean fruit mass v =278. 89 - 0. 4392 +0. 00606’ 101.31 ** >270 g 31 ~100 36.24

T T Firmness ¥=9.24 -0.0079x +0. 000054+ 26.52"" >9.5 kg/cm® 31 ~100 73.15
SRS % Fruit shape index  § =0. 893 —0. 0007 +0. 0000094 1.65°" >0.9 13 ~65 38.89

A PAYEE T Soluble solids  § = 12. 41 —0. 0589x + 0. 00036x° 1.48 " * >14% 34 ~100 81. 81

& {8\ Surface blush 7 =83.31 —0. 023z +0. 0001422° 2784.53 ** >80% 40 ~ 100 8214

A7 288 Titration acidity y =0.205 -0. 00068x +0. 000011 157.98 ** <0.28% 21 ~100 30.91

AT £ Soluble sugar ¥ =10.21 -0. 0376z +0. 000234° 0.98 >12% 39 ~100 81.74
8RR I Sugar/ Acid y=11.51 -0. 0152x +0. 00011 1.78 " >i2.5 37~100 69. 09

3 iR

TEEREF R REAAREAHME, REERMEE . #REREMNITGNE S IREREK
HEMAS. AMRRET HAFERS TIFOEREEREARER L, RRMREA EREAR
AR/NERER MG EEMERTRENTE, MRGREN, ST OCERE TSR, BT
BECE ., W TARER. BENUE TRENEOLRAGRLRS R, SRESFERRR
MIER, RERLERBEFNST/DEREE, —KERELEATELYRKLE, Widmer Fl
Krebs', Buler #® ¥\ ¥ & FHORBERGAIHBMBARRTETE,; ALY, NEFEEMN
G BGER N, HFRAMREE, ROHEHA, REKAGEHFRS, SANPREREEL—
B Weber AN AHEMMEEEEREETENXEE T, HKENEEW, HHLESRBRIELHK
g V" FRRAMKRRRTRRGEY, m-BUETRRYGEY,; £FRAN, ERETF
FAEHMEOT, BETEAMMYRREERTIHTFEOXERE, 2P -EWBERE. SEENK
BEER, RERTR, QRFEZSHE ., AR SR mHERE, TREREER D,
BHARSISA K S RERBSRRGH . B2 R HFERE - IENXRRUTE KR, X
FERRF > HRE MRS WS MR EN RS B AERERESREL™ '], RRE
KA, BATH M —EHAMRE,
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7 g, 5 4], NER. B ETTRRSTRERN FUOSERMERFENPIR, P ESRGRSE, 2002, 35 (7). 826 ~830
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9 Fdbfol Aoy, ERiEHkERRES. BE: BEAELLEE, 1985 16-18
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1 BEF, FHE, BROF. % BB ER RO S A R, R, 2000, 80 (2):3-5
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The Studies of the Tissue Culture of Mandevilla sanderi
Li Yonghong, Zeng Daxing, and Xie Lijuan  ( Department of Appiied Biological Engineering, Shenzhen Polytechnic,
Shenzhen 518055, China )
XA e, ERER
hEAES, S68  THFRIRE: A XEHS: 0513-353X (2004) 03029601

PERLTIAE (Mandeilla sanderi { Hemsl. ) Woodsom] 43580 MBEB (MZFLITH 3 ~5 7). YMEE (TUF
PIFE 1 ~2%) RITEEERAMA, Fadkopded ~s ik, ktinmmmaaiR, EXRSERMA T 70% Bk
B0 s, REET O 1%HCl, F5% (h03 ~5 Wnkii -80) PR EidiE] (RAER 8 ~9 min, HRCEEEMBGUF4 -5
min) , FITCEAMPEES ~8 Y, B3I min, THEEMAMEHER TR F R E O TR EY MS SR AL BB
. BERFTRIE AR AR, R pH (5.8 ~6.0, HFEEE (24 £1)°C, JEM 16 h/d, 1500 ~2000 Ik,

IREE SR MS +BA 2.0 ~4.0 me/L+ NAA 0. | mg/L SEFRAERGATRITAMAMF Ml &, ERTFHBEFRZ
FEIRCEE AR AER . O AE TR MS + BA 4.0 mg/L + NAA 0.01 mg/L i S M IF K ¥ imdf, SR TRURE
(4.3 65 HUE MS +BA 2.0 mg/L +NAA 0.0l mg/L, ERI{FHON 3.1 5. BA [ KT M FFIERIEREYN &, HM
F A R . DM EAE B S RO R, ERERR S MR N MS + NAA 2. Omg/L +0.2 C mg/
L, HMEGR 6%, HE—SHREM. —ERERFIERA R TR, (5 1/2MS SR 8L p £ RAR
RS EHHEDE B FRARS, HREA RRANR. SEHRAE on EOOFERRRIETHFR 2~3 d,
SO ERETA T, BARACKEMALT (BERE Jes R =4:3:3) B, SRIFH 1000 R0 LA RO, [REF
WA 25 ~28°C, BAERS% A, HTAIGRRIE 3% it

EEIRRAE: A SRFHAES, B AHES, O AMEREREY, D ERNYUEERE.
Explanation of plates: A. Sprouting of teminal bud ; B. Propagation of bud; C. Rooting of tissue culture bud ; D . Pot-grown regeneration

plants.
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